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(57) Abstract: The invention is directed to meth- 
ods of treating, preventing, or inhibiting a Hep- 
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containing the mammal with an effective amount 
of a compound of the formula: Wherein substitu- 
tions at Rj, R2, R3-R12. and Y are set forth in the 
specification. 
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METHOD FOR THE USE OF PYRANOINDOLE 
DERIVATIVES TO TREAT INFECTION WITH HEPATITIS C VIRUS 



BACKGROUND OF THE INVENTION 



Fi« M of tilae Invention 



[01 \01] This invention is directed to pyranoindole derivatives, pharmaceutical 
compositions containing them, and to their use in the treatment of Hepatitis C 
vijfal infections, either alone or in conjunction with one or more biologically 
ive agents, eitilier concurrently or sequentially. 



aci 



Related Background Art 

[0 )021 Hepatitis C is a common viral infection that can lead to chronic Hepatitis, 
ch rhosis, liver failure, and hepatocellular carcinoma- infection with the Hepatitis 
C virus (HCV) leads to chronic Hepatitis in at least 85% of cases, is the leading 
re ison for liver transplantation, and is responsible for at least 1 0,000 deaths 
annually in the United States (Hepatology, 1997, 26 (Suppl. 1), 2S-10S). 

[0 9031 The Hepatitis C virus is a membesr of the Flaviviridae family, and the 
genome of HCV is a single-stranded linear RNA of positive sense (Hepatology, 
IS 97, 26 (Suppl. 1), 11S-14S). HCV displays extensive genetic heterogeneity; at 
le;ist 6 genotypes and more than 50 subtypes have been identified. 
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[0004] There is no effective vaccine to prevent HCV infection. The only therapy 
currently available is treatment with interferon-a (INF-a or combination therapy 
of INF-a with the nucleoside analog ribavirin (Antiviral Chemistry and 
Chemotherapy, 1997, 8, 281-301). However, only about 40% of treated patients 
develop a sustained response, so there is a need for more effective anti-HCV 
therapeutic agents. 

[0005] The HCV genome contains a number of non-stractural proteins: NS2, 
NS3, NS4A, NS4B, NS5A, and NS5B (J. General Vux)logy, 2000, 81, 1631- 
1648). NS5B is an RNA-dependent RNA polymerase which is essential for viral 
replication, and therefore, the inhibition of NS5B is a suitable target for the 
development of therapeutic agents. 

[0006] In the following US patents, pyranoindole derivatives are disclosed and 
the compounds are stated to have antidepressant and antiulcer activitj^ 3,880,853 
(4/29/75), 4,1 18,394 (10/3/78). In US patent 4,179,503 (12/18/79) pyranoindoles 
are disclosed and stated to have diuretic activity. In the following US patents, 
pyranoindole derivatives are disclosed and the compounds are stated to have 
antiinflammatory, analgesic, antibacterial, and antifungal activity: 3,843,681 
(10/22/74), 3,939,178 (2/17/76), 3,974,179 (8/10/76), 4,070,371 (1/24/79), 
4,076,83 1 (2/28/78). In the following US patents, pyranoindole derivatives are 
disclosed and the compounds are stated to have antiinflammatory and analgesic 
activity: 4,670,462 (6/2/87), 4,686,213 (8/11/87), 4,785,015 (11/15/88), 
4,810,699 (3/7/89), 4,822,781 (4/18/89), 4,960,902 (10/2/90). In US patent 
5,776,967 (7/7/98) and US patent 5,830,91 1 (1 1/3/98), pyranoindole derivatives 
are disclosed and the compoimds are said to inhibit cyclooxegenase-2 and be 
useful for treating arthritic disorders, colorectal cancer, and Alzheimer's disease. 

[0007] Also, in the following US patents, processes for preparing pyranoindole 
derivatives are disclosed: 4,012,417 (3/15/77), 4,036,842 (7/19/77), 4,585,877 
(4/29/86), 4,822,893 (4/18/89). Processes for the resolution of racemic 
pyranoindole derivatives are disclosed in the following US patents: 4,501,899 
(2/26/85), 4,515,961 (5/7/85), 4,520,203 (5/28/85), 4,544,757 (10/1/85). 
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[0008] Other aspects of titie instant invention are described in applicant's US 
provisional patent application No. 60/382,148, filed concurrently with the instant 
ap plication, and which is hereby incorporated by reference in its entirety. 



BRIEF SUMMARY OF THE INVENTION 

[0^)09] This invention relates to pyranoindole derivatives, processes for their 
pr(!jparation and pharmaceutical compositions containing them, and to their use in 
the treatment of Hepatitis C viral infection. This invention further relates to 
m< Jthods of treating or preventing a Hepatitis C viral infection in a mammal, said 
m< sthods comprising providing the manamal with an effective amount of at least 
one pharmaceutical composition, wherein the pharmaceutical composition 
in< ;ludes a compound of the invention which is a pyranoindole derivative and 
fu] ther comprising providing the mammal with at least one biologically active 
agent, either concurrently or sequentially with the pharmaceutical composition. 
Tlis invention also relates to methods of inhibiting replication of a Hepatitis C 
vims, said methods comprising contacting the vims with an effective amoimt of 
at least one pharmaceutical composition, wherein the pharmaceutical composition 
includes a compoimd of the invention which is a pyranoindole derivative and 
fii: ther comprising providing the mammal with at least one biologically active 
agent, either concurrently or sequentially with the pharmaceutical composition. 

[0 )101 In accordance with this invention there is provided a group of compoimds 
rq >resented by formula (I): 
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wherein: 

Ri is H, a straight chain alkyl of 1 to 8 carbon atoms, a branched alkyl of 3 
to 12 carbon atoms, a cycloalkyl of 3 to 12 carbon atoms, an alkenyl of 2 to 
7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, or an arylalkyl or an 
alkylaiyl of 7 to 12 carbon atoms; 

R2 is H, a straight chain alkyl of 1 to 12 carbon atoms, a branched allq/i of 3 
to 12 carbon atoms, a cycloalkyl of 3 to 12 carbon atoms, an alkenyl of 2 to 
7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, an alkoxyalkyl of 2 to 12 
carbon atoms, an arylalkyl or alkylaryl of 7 to 12 carbon atoms, a 
cyanoalkyl of 1 to 8 carbon atoms, an alkylthioalkyl of 2 to 16 carbon 
atoms, a cycloalkyl-alkyl of 4 to 24 carbon atoms, a substituted or 
unsubstituted aryl, or a heteroaryl; 

R3 - Re are independently H, a straight chain alkyl of 1 to 8 carbon atoms, a 
branched alkyl of 3 to 12 carbon atoms, a cycloalkyl of 3 to 12 carbon 
atoms, an alkenyl of 2 to 7 carbon atoms, a substituted or unsubstituted aryl, 
furanylmethyl, aiylalkyl or alkylaryl of 7 to 12 carbon atoms, alkynyl of 2 to 
7 carbon atoms, or R5 and R^ together with the ring carbon atom to which 
they are attached form a carbonyl group; 
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_ are independently H, a straight chain alkyl of 1 to 8 carbon atoms, 
a branched alkyl of 3 to 12 carbons atoms, a cycloalkyl of 3 to 12 carbon 
atoms, an alkenyl of 2 to 7 carbon atoms, a substituted or xmsubstituted aryl, 
a substituted or unsubstituted heteroaxyl, furanyhnethyl, arylalkyl or 
alkylaryl of 7 to 12 carbon atoms, alkynyl of 2 to 7 carbon atoms, 
phenylalkynyl, alkoxy of 1 to 8 carbon atoms, arylalkoxy of 7 to 12 carbon 
atoms, fluoroalkoxy of 1 to 12 carbon atoms, aUcylthio of 1 to 8 carbon 
atoms, trifluoromethoxy, trifluoroethoxy, trifluoromethylthio, 
trifluoroethylthio, acyl of 1 to 7 carbon atoms, COOH, COO-alkyU 
CONRnRi2, F, CI, Br, I, CN, CF3, NO2, alkylsulfinyl of 1 to 8 carbon 
atoms, alkylsulfonyl of 1 to 6 carbon atoms, pyrrolidinyl, or thiazolidinyl; 

Rii - R12 are independently H, straight chain alkyl of 1 to 8 carbon atoms, 
branched alkyl of 3 to 12 carbon atoms, cycloalkyl of 3 to 12 carbon atoms, 
a substituted or unsubstituted aryl or heteroaryl; 

Y is a bond, CH2, CH2CH2, aryl, or R2 and Y together with the ring carbon 
atom to which they are attached may additionally form a spirocyclic 
cycloalkyl ring of 3 to 8 carbon atoms; or 

a crystalline form or a pharmaceutically acceptable salt thereof 

[OO 11] For purposes of this invention the term *'a]kyr' includes both straight and 
bra ached alkyl moieties, preferably of 1 to 8 carbon atoms. The term "alkenyr 
ref 5rs to a radical aliphatic hydrocarbon containing one double bond and includes 
bolh straight and branched alkenyl moieties of2 to 7 carbon atoms. Such alkenyl 
moieties may exist in the E or Z configurations; the compounds of this invention 
include both configurations. The term "alkynyl" includes both straight chain and 
branched moieties containing 2 to 7 carbon atoms having at least one triple bond, 
Ths term "cycloalkyl" refers to ahcycUc hydrocarbon groups having 3 to 12 
car bon atoms and includes but is not limited to: cyclopropyl, cyclobutyl, 
eye lopentyl, cyclohexyl, cycloheptyl, norbomyl, or adamantyl. 
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[00121 For purposes of this invention the term "aryl" is defined as an aromatic 
hydrocarbon moiety and may be substituted or unsubstituted. An aryl may be 
selected firom but not limited to, the group: phenyl, a-naphthyl, p-naphthyl, 
biphenyl, anthryl, tetrahydronaphthyl, phenanthryl, fluorenyl, indanyl, 
biphenylenyl, acenaphthenyl, acenaphthylenyl, or phenanthraayl groups, hi one 
embodiment the substituted aryl may be optionally mono-, di-, tri- or tetra- 
substituted with substituents selected from, but not limited to, the group 
consisting of alkyl, acyl, alkoxycarbonyl, alkoxy, alkoxyalkyl, alkoxyalkoxy, 
cyano, halogen, hydroxy, nitro, trifluoromefliyl, trifluoromethoxy, trifluoropropyl, 
amino, alkylamino, dialkylamino, dialkylaminoalkyl, hydroxyalkyl, alkoxyalkyl, 
alkylthio, -SO3H, -SO2NH2, -SCbNHalkyl, -S02N(alkyl)2 , -CO2H, CO2NH2, 
CCbNHalkyl, and -C02N(alkyl)2. Preferred substituents for aiyl and heteroaiyl 
include: alkyl, halogen, amino, alkylamino, dialkylamino, trifluoromethyl, 
trifluoromethoxy, arylalkyl, and alkylaryl. 

[0013] For purposes of this invention the term 'lieteroaryr is defined as an 
aromatic heterocyclic ring system (monocyclic or bicyclic) where the heteroaryl 
moieties are five or six membered rings containing 1 to 4 heteroatoms selected 
fixjm the group consisting of S, N, and O, and include but is not limited to: (1) 
fiiran, thiophene, indole, azaindole, oxazole, thiazole, isoxazole, isothiazole, 
unidazole, N-methylimidazole, pyridine, pyrimidine, pyrazine, pyrrole, N- 
methylpyirole,pyrazole,N-methylpyra2ole, 1,3,4-oxadiazole, 1,2,4-triazole, 1- 
methyl-l,2,4-triazole, IH-tetrazole, l-mefliyltetrazole, benzoxazole, 
benzofhiazole, benzofuran, benzisoxazole, benzimidazole, N- 
methylbenzinaidazole, azabenzimidazole, indazole, quinazoline, quinoline, 
pynolidinyl; (2) a bicyclic aromatic heterocycle where a phenjd, pyridine, 
pyrimidine or pyridizine ring is: (i) fused to a 6-membered aromatic (unsaturated) 
heterocyclic ring having one nitrogen atom; (ii) fused to a 5 or 6-membered 
aromatic (vinsaturated) heterocyclic ring having two nitrogen atoms; (iii) fused to 
a 5-membered aromatic (unsaturated) heterocychc ring having one nitrogen atom 
together with eitiier one oxygen or one sulfiir atom; or (iv) fused to a 5-membered 
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aromatic (xmsaturated) heterocyclic ring having one heteroatom selected from O, 
NorS. 

[( 1014] For the purposes of this invention the term "alkoxy" is defined as CI- 
C 12-alkyl-O-; the term "aryloxy* is defined as aryl-O-; the term "heteroaryloxy" 
is defined as heteroaryl-O-; wherein alkyl, aryl, and heteroaryl are as defined 
above. 

[( 10151 For purposes of this invention the term "arylaliyr is defined as aryl-Cl- 
C6-alkyl-; arylalkyl moieties include benzyl, 1-phenylethyl, 2-phenylethyl, 3- 
pnenylpropyl, 2-phenylpropyl and the like. 

[( 016] For purposes of this invention the term "alkylaryl" is defined as C1-C6- 
/1-aryl-. 

[dOlT] For purposes of this invention the term "alkylthio" is defined as C1-C6- 
alkyl-S-. 

[€ 018] For purposes of this invention "alkoxyalkyl," "cycloalkyl-alkyl," 
"illkylthioalkyl," "aryloxyalkyl/* and "heteroaryloxyalkyl" denote an alkyl group 
as defined above that is firrther substituted with an alkoxy, cycloalkyl, alkylthio, 
aiyloxy, or heteroaryloxy group as defined above. 

[0019] For purposes of this invention "arylalkoxy/' "alkoxyalkoxy," 
"f luoroalkoxy," "alkylthioalkoxy," and "heteroarylalkox/' denote an alkoxy 
gioup as defined above that is fiirfher substituted with an aryl, alkoxy, fluoro, 
al cylthio, or heteroaryl groiqp as defined above. 

[0020] For purposes of this invention "arylthio" and "heteroarylthio," denote a 
thlo group that is fiirfher substituted with an aryl or heteroaryl group as defined 
alove. 

[0021] For piuposes of this invention "arylthioalkyl" and 'Tieteroarylthioalkyl" 
denote an alkyl group as defined above that is fiirfher substituted with an arylthio 
or hetCToarylthio group as defined above. 
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[0022] For purposes of this invention the term "arylalkylthio" is defined as aryl- 
Cl-C8-alkyl-S-; "heteroarylalkylthio" is defined as heteroaryl-Cl-C8-alkyl-S-, 
where aryl and heteroaryl are as defined above. 

[0023] For purposes of this invention "aryloxyalkylthio" is defined as aryloxy- 
Cl-C8-alkyl-S; "heteroaryloxyalkylfliio" is defined as heteroaryloxy-Cl-C8- 
alkyl-S-; where aryloxy, heteroaryloxy, and allcyl are defined above. 

[0024] For purposes of this invention "phenylalkynyl" is an alkynyl group fiirther 
substituted with a phenyl group. 

[0025] In the most preferred embodiment of this invention a substituted methyl 
comprises a methyl substituent fiirther substituted with for example a fiiranyl 
group. In another embodiment of this invention a fiiranyl substituent is fiirfher 
substituted with a methyl group. 

[0026] hi a preferred embodmient of this invention trifluoromethoxy is CF30. 
la another embodiment of this invention trifluoromethylthio is CF3S-. 

[0027] In one embodiment of this invention trifluoroethoxy includes but is not 
limited to CF3CH20-. In another embodiment of this invration trifluoroethylthio 
includes but is not limited to CF3CH2S-. 

[0028] The terms "monoalkylatnino" and "dialkylamino" refer to moieties with 
one or two alkyl groups wherein the alkyl chain is 1 to 8 carbons and the groups 
may be the same or different The terms monoaUcylaminoallcyl and 
dialkylaminoaJkyl refer to monoalkylamino and dialkylamino moieties with one 
or two alkyl groups (the same or different) bonded to the nitrogen atom which is 
attached to an alkyl group of 1 to 8 carbon atoms. 

[00291 "Acyl" is a radical of the formula -(C=0)-alkyl or -(C=0)-perfluoroalkyl 
wherein the alkyl radical or perfluoroalkyl radical is 1 to 7 carbon atoms; 
preferred examples include but are not limited to, acetyl, propionyl, bulyryl, 
trifluoroacetyl. 
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[0030] For purposes of this invention the term "alkylsulfinyl" is defibtied as a 
R SO- radical, where R' is an alkyl radical of 1 to 8 carbon atoms. Alkylsulfonyl 
is a R'S02- radical, where R' is an alkyl radical of 1 to 8 carbon atoms. 
Alkylsulfonamido, alkenylsulfonamido, alkynylsulfonamido are R'S02NH- 
radicals, where R' is an alkyl radical of 1 to 8 carbon atoms, an alkenyl radical of 
2 to 8 carbon atoms, or an alkynyl radical of 2 to 8 carbon atoms, respectively. 

[C 031] Saturated or partially saturated heteroaryl groups are defined in this 
ir vention as heterocyclic rings selected firom but not limited to the moieties: 
a2:etidinyl, 1,4-dioxanyl, hexahydroazepinyl, piperazinyl, piperidinyl, 
p:/rrolidinyl, moipholinyl, thiomoipholinyl, dihydrobenzimidazolyl, 
djhydrobenzofuranyl, dihydrobenzothienyl, dihydrobenzoxazolyl, dihydrofuranyl, 
dhydroimidazolyl, dihydroindolyl, dihydroisooxazolyl, dihydroisothiazolyl, 
dhydrooxadiazolyl, dihydrooxazolyl, dihydropyrrazinyl, dihydropyrazolyl, 
d hydropyridinyl, dihydropyrimidinyl, dihydropyrrolyl, dihydroquinolinyl, 
d hydrotetrazolyl, dihydrothiadiazolyl, dihydrothiazolyl, dihydrothienyl, 
d hydrotriazolyl, dfliydroazetidinyl, dihydro-l,4-dioxanyl, tetrahydrofiiranyl, 
tetrahydrothienyl, tetrahydroquinolinyl, and tetrahydroisoquinolinyl . 

[( 10321 For purposes of this invention, the term "BB7" denotes an RNA- 
dspendent RNA polymerase hepatitis C virus protein sequence which is derived 
fi om HCV replicon. A discussion of BB7 and related technology can be foimd in 
Blight, K. et al. (2000) Science 290:1972-1974. BB7 can be licensed from Apath, 
LLC (893 North Warson Road, Saint Louis Missouri 63141, USA). BB7 is also 
r(rfen:ed to as Conl HCV sequence and discussions of Conl can be foimd in the 
following references: Lohmann, V. et al. (1999) Science 285:110-113; 
Pietschmann, T. et al. (2001) J. Virol. 75:1252-1264; Lohmann, V. et al. (2001) J. 
\ irol. 75:1437-1449. 

[I )0331 The compounds of this invention may contain an asymmetric carbon atom 
a ad some of the compounds of this invention may contain one or more 
asymmetric centers and may thus give rise to stereoisomers, such as enantiomers 
and diastereomers. The stereoisomers of the instant invention are named 
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according to the Cahn-Ingold-Prelog System. While shown without respect to 
stereochemistry in Formula (J), the present invention includes all the individual 
possible stereoisomers; as well as the racemic mixtures and other mixtures of R 
and S stereoisomers (scalemic mixtures which are mixtures of unequal amoxmts 
of enantiomers) and pharmaceutically acceptable salts thereof It should be noted 
that stereoisomers of the invention having the same relative configuration at a 
chiral center may nevertheless have different R and S designations depending on 
the substitution at the indicated chiral center. 

[0034] For compoimds of this invention containing two chiral centers, four 
possible stereoisomers are possible; these four stereoisomers are classified as two 
racemic pairs of diastereomers. These compounds of liie invention may be 
present as racemic diastereomers which would be designated following the 
convention described in the 1997 Chemical Abstracts Index Guide, Appendix IV 
(Columbus, OH) whereas the first cited chiral atom is designated R* and the next 
cited chiral atom is designated R* if it possesses the same chirality as the first 
cited stereocenter or S* if it possesses opposite chirality to the first cited 
stereocenter. Alternatively, these compounds of the invention may be present as 
non-racemic mixtures of two diastereomers owing to the existence of a 
predefined stereocenter. In these instances, the predefined stereocenter is 
assigned based on the Cahn-Ingold-Prelog System and the undefined stereocenter 
is designated R* to denote a mixture of both R and S stereoisomers at this center. 
Compotmds of this invention which possess two chiral centers but which are 
present as single stereoisomers are described using the Cahn-Ihgold-Prelog 
System. 

[0035] To fiirther clarify, the following examples of naming possibilities are 
provided below: 



Designation 


Possible stereoisomers 


See example 


IR* lOS 


IR lOS and IS lOS 


261 


IR* lOS* 


IR lOS and IS lOR 


289 


IR* lOR* 


IR lOR and IS lOS 


290 
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[b036] Based on the chiral center at the Ci carbon position in formula (1), a 
preferred embodiment of the instant invention is the compound of formula (la) 
s iown below: 



defined as "Isomer B" and has the formula (lb) shown below: 
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1(a) 



6037] The configuration at Ci in Fomiula (la) for purposes of this invention is 
2 Jso referred to as "Isomer A", and the opposite configuration at Ci is herein 




OH 



(lb) 

100381 La one embodiment of this invention the compound of the invention is 
Comprised of a ratio of Isomer A to Isomer B of greater than 1:1. In the most 
])referred embodiment the compound is comprised of 100% Isomer A. In further 
( embodiments the compound is comprised of a ratio of Isomer A to Isomer B of at 
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least about 9:1. In anotha: embodiment the compound is comprised of a ratio of 
Isomer A to Isomer B of at least about 8:1. Additionally the compound is 
comprised of a ratio of Isomer A to Isomer B of at least about 7:1 . 

[0039] Another embodiment of this invention is where R2 of formula (I) is a sec- 
butyl group. In a preferred embodiment, the chiral carbon of ttie sec-butyl groiq> 
has an S to R configuration ratio of 1 : 1 . In further CTibodiments, the chiral 
carbon of the sec-butyl group has an S to R configuration ratio selected fiom the 
group consisting of at least 7:1, at least 8:1, and at least 9:1. In a most preferred 
embodiment of the invention, flie chiral carbon of the sec-butyl group has 100% S 
configuration. 

[0040] Pharmaceutically acceptable salts of the compounds of formula (I) having 
acidic moieties at R3, Rt, R5, Rfi, R?, Rg, R9, or Rio may be formed fiom organic 
and inorganic bases. For example alkali metal salts: sodium, lithium, or 
potassium and N- tetraali^lammonium salts such as N-tetrabutylammonium salts. 
Similarly, when a compound of this invention contains a basic moiety at R3, R4, 
R5, R<$, R7, Rg, R9, or Rio, salts can be formed from organic and inorganic acids. 
For example salts can be formed from acetic, propionic, lactic, citric, tartaric, 
succinic, fiimaric, maleic, malonic, mandelic, malic, phlhalic, hydrochloric, 
hydrobromic, phosphoric, nitric, sulfiiric, methanesulfonic, n^thalenesulfonic, 
benzenesulfonic, toluenesulfonic, camphorsulfonic, and similarly known 
acceptable acids. 

[0041] Ih one embodiment, the present invention provides for a method of 
inhibiting the Hepatitis C RNA-dependent RNA polymerase NS5B. The method 
comprises contacting a cell with an amount of a compound effective to deorease 
or prevent NS5B function. The cell may be a mammalian cell and more 
specifically a human cell. The cell may also be a bacterial cell such as for 
example E coli. The cell may include but is not limited to, a neuronal cell, an 
endothelial cell, a glial cell, a microgUal cell, a smooth muscle cell, a somatic 
cell, a bone marrow cell, a liver cell, an intestinal ceU, a germ cell, a myocyte, a 
mononuclear phagocyte, an endothelial cell, a tumor cell, a lymphocyte cell, a 
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rnqsangial cell, a retinal epithelial cell, a retinal vascular cell, a ganglion cell or a 
ste^ cell- The cell may be a noimal cell, an activated cell, a neoplastic cell, a 
diseased cell, or an infected cell. 

[0( 1421 to another embodiment, the present invention provides for a method of 
inl ibiting the Hepatitis C RNA-dependent RNA polymerase NS5B, comprising 
CO itacting a cell with an amount of a pharmaceutical composition, that comprises 
a cfompoimd of this invention, in combination or association with a 
pharmaceutically acceptable carrier in an amount effective to decrease or prevent 
N; J5B function. The cell may be a mammalian cell and more specifically a human 
cell. The cell may also be a bacterial cell such as for example £^ colL The cell may 
in dude but is not Umited to, a neuronal cell, an endothelial cell, a glial cell, a 
m Lcroglial cell, a smooth muscle cell, a somatic cell, a bone marrow cell, a liver 
ce 11, an intestinal cell, a gemi cell, a myocyte, a mononuclear phagocyte, an 
ei idothelial cell, a tumor cell, a lymphocyte cell, a mesangial cell, a retmal 
epithelial cell, a retinal vascular cell, a ganglion cell or a stem cell. The cell may 
be a normal cell, an activated cell, a neoplastic cell, a diseased cell, or an infected 
coll. 

[( 1043] In another embodiment, the present invention provides a method for the 
ti eatment or prevention of Hepatitis C infection in a mammal. The present 
invention accordingly provides to a mammal, a pharmaceutical composition that 
comprises a compovmd of this invention in combination or association with a 
pharmaceutically acceptable carrier. The compound of this invention may be 
administered alone or in combination with other therapeutically effective 
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compounds or therapies for the treatment or prevention of Hepatitis C viral 
i ifection in a mammal. 

|0044] The compounds and pharmaceutical compositions of the present 
invention are preferably provided orally or subcutaneously. The compounds may 
l^e provided by intralesional, intraperitoneal, intramuscular or intravenous 
injection; infusion; liposome-mediated delivery; topical, nasal, anal, vaginal, 
sublingual, uretheral, transdermal, intrathecal, ocular or otic delivery. In order to 
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obtain consistency in providing the compound of this invention it is preferred that 
a compound of the invention is in the form of a unit dose. Suitable unit dose 
forms include tablets, capsules and powders in sachets or vials. Such unit dose 
fomis may contain from 0,1 to 100 mg of a compound of the invention and 
preferably from 2 to 50 mg. Still ftirther preferred unit dosage forms contain 5 to 
25 mg of a compound of the present invention. The compounds of the presCT^t 
invention can be administered orally at a dose range of about 0.01 to 100 mg/kg 
or preferably at a dose range of 0.1 to 10 mg/kg. Such compoimds may be 
administered from 1 to 6 times a day, more usually from 1 to 4 times a day. The 
effective amount will be known to one of skill in the art; it will also be dependent 
upon Ihe form of the compound. One of skill in the art could routinely perform 
empirical activity tests to determine the bioactivity of the compound in bioassays 
and thus determine what dosage to administer. 

[0045] The compoimds and pharmaceutical compositions of the invention may 
be formulated with conventional excipients, such as a filler, a disintegrating 
agent, a binder, a lubricant, a flavoring agent, a color additive, or a carrier. The 
carrier may be for example a diluCTit, an aerosol, a topical carrier, an aqueous 
solution, a nonaqueous solution or a solid carrier. The carriCT may be a polymer 
or a toothpaste. A carrier in tihis invention encompasses any of the standard 
pharmaceutically accepted carriers, such as phosphate buffered saline solution, 
acetate buffered saline solution, water, emulsions such as an oil/water emulsion 
or a triglyceride emulsion, various types of wetting agents, tablets, coated tablets 
and capsules. 

[0046] When provided orally or topically, such compoimds would be provided to 
a subject by delivery in different carriers. Typically, such carriers contain 
excipients such as starch, milk, sugar, certain types of clay, gelatin, stearic acid, 
talc, vegetable fats or oils, gums, or glycols. The specific carrier would need to 
be selected based upon the desired method of delivery, for example, phosphate 
buffered saline (PBS) could be used for intravenous or systemic delivery and 
vegetable fats, creams, salves, ointments or gels may be used for topical delivery. 
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[0047] The compounds and pharmaceutical compositions of the present 
invention may be delivered together with suitable diluents, preservatives, 
solubilizers, emulsifiers, adjuvants and/or carriers useful in treatment or 
pre^^ention of Hepatitis C viral infection. Such compositions are liquids or 
lyophilized or otherwise dried formulations and include diluents of various buffer 
content (for example, Tris-HCl, acetate, phosphate), pH and ionic strength, 
additives such as albumins or gelatin to prevent absorption to surfaces, detergents 
(for example, TWEEN 20, TWEEN 80, PLURONIC F68, bile acid salts), 
solabiUzing agents (for example, glycerol, polyethylene glycerol), anti-oxidants 
(for example ascorbic acid, sodium metabisulfate), preservatives (for example, 
thi tnerosal, benzyl alcohol, parabens), bulking substances or tonicity modifiers 
(fair example, lactose, mannitol), covalent attachment of polymers such as 
po iyethylene glycol, complexation wilii metal ions, or incorporation of the 
compound into or onto particulate preparations of hydrogels or liposomes, micro- 
emulsions, micelles, unilamellar or multilamellar vesicles, erythrocyte ghosts, or 
sp: leroplasts. Such compositions will influence the physical state, solubility, 
stability, rate of in vivo release, and rate of in vivo clearance of the compound or 
composition. The choice of compositions will depend on the physical and 
chemical properties of the compound capable of treating or preventing a Hepatitis 
C viral infection. 

[0D48] The coiiq)ound and pharmaceutical compositions of the present hivention 
m ay be delivered locally via a capsule that allows a sustained release of the 
cc^mpoimd over a period of time. Controlled or sustained release coirpositions 
include formulation in Upophilic depots (for example, fatty acids, waxes, oils). 

[C 049] The present invention further provides controlled-release therapeutic 
dosage forms for the pharmaceutical composition in which the composition is 
h icoiporated into a delivery system. The dosage form controls release of the 
p larmaceutical composition in such a manner that an effective concentration of 
title composition in the blood can be maintained over an extended period of time, 
b at also the release of the composition should be such that the concentration in 
die blood remains relatively constant over the extended period of time to improve 
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therapeutic results and/or minimize side effects. Additionally, a controlled 
release system woiild affect minimal peak to trough fluctuations in blood plasma 
levels of the pharmaceutical composition. 

[0050] The present invention further provides a compound of the invention for 
use as an active therapeutic substance for preventing Hepatitis C infection. 
Compounds of formula (I) are of particular use for the treatment of infection with 
Hepatitis C vims. 

[0051] The present invention further provides a method of treating Hepatitis C 
infection in humans, which comprises administering to the infected individual an 
effective amount of a compound or a pharmaceutical composition of flie 
invention. 

[0052] The present invention provides a method of treating or preventing a 
Hepatitis C vnal mfection in a mammal comprismg providing the mammal with 
an effective amount of at least one pharmaceutical composition, wherein the at 
least one pharmaceutical composition includes a compound of a formula: 



Ri is H, a straight chain alkyl of 1 to 8 carbon atoms, a branched alkyl of 3 
to 12 carbon atoms, a cycloalkyl of 3 to 12 carbon atoms, an alkenyl of 2 to 
7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, or an arylalkyl or an 
alkylaryl of 7 to 12 carbon atoms; 

R2 is H, a straight chain alkyl of 1 to 12 carbon atoms, a branched alkyl of 3 
to 12 carbon atoms, a cycloalkyl of 3 to 12 carbon atoms, an alkenyl of 2 to 




wherein: 
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7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, an alkoxyalkyl of 2 to 12 
carbon atoms, an arylalkyl or alkylaryl of 7 to 12 carbon atoms, a 
cyanoalkyl of 1 to 8 carbon atoms, an alkylthioalkyl of 2 to 16 carbon 
atoms, a cycloalkyl-alkyl of 4 to 24 carbon atoms, a substituted or 
xmsubstituted aryl, or a heteroaryl; 

R3 - R6 are independently H, a straight chain alkyl of 1 to 8 carbon atoms, a 
branched alkyl of 3 to 12 carbon atoms, a cycloalkyl of 3 to 12: caibon 
atoms, an alkenyl of 2 to 7 carbon atoms, a substituted or unsubstituted aryl, 
furanylmethyl, arylalkyl or alkylaryl of 7 to 12 carbon atoms, alkynyl of 2 to 
7 carbon atoms, or R5 and Re together with the ring carbon atom to which 
they are attached form a carbonyl group; 

R7- Rio are independently H, a straight chain alkyl of 1 to 8 carbon atoms, a 
branched alkyl of 3 to 12 carbons atoms, a cycloalkyl of 3 to 12 carbon 
atoms, an alkenyl of 2 to 7 carbon atoms, a substituted or imsubstituted aryl, 
a substituted or unsubstituted heteroaryl, furanyhnethyl, arylalkyl or 
alkylaryl of 7 to 12 carbon atoms, alkynyl of 2 to 7 carbon atomis, 
phenylalkynyl, alkoxy of 1 to 8 carbon atoms, arylalkoxy of 7 to 12 carbon 
atoms, fluoroalkoxy of 1 to 12 carbon atoms, aUc/lthio of 1 to 8 carbon 
atoms, trifluoromethoxy, trifluoroethoxy, trifluoromethylthio, 
trifluoroethylthio, acyl of 1 to 7 carbon atoms, COOH, COO-alkyl, 
CONRnRi2, F, CI, Br, I, CN, CF3, NO2, alkylsulfinyl of 1 to 8 carbon 
atoms, alkylsulfonyl of 1 to 6 carbon atoms, pyrrolidinyl, or thiazolidinyl; 

Rii - R12 are independently H, straight chain alkyl of 1 to 8 carbon atoms, 
branched alkyl of 3 to 12 carbon atoms, cycloalkyl of 3 to 12 carbon atoms, 
a substituted or unsubstituted aryl or heteroaryl; 

Y is a bond, CH2, CH2CH2, aryl, or R2 and Y together with the ring carbon 
atom to which they are attached form a spirocyclic cycloalkyl ring of 3 to 8 
carbon atoms and 

apharmaceuticaUy acceptable carrier. 
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[0053] The method of the present invention further comprises providing the 
mammal with an effective amount of at least one biologically active agent. 

[0054] In an embodiment of the method of the present invention, the at least one 
biologically active agent is provided prior to the at least one pharmaceutical 
composition, concurrently with the at least one pharmaceutical composition or 
after the at least one phamiaceutical composition. In a further embodiment of tibie 
method of the present invention, the compound is a ciystalline form or a 
pharmaceutically acceptable salt thereof. 

[0055] In a further embodiment of the method of the present invention, the at 
least one biologically active agent is selected from the group consisting of 
interferon, a pegylated interferon, ribavirin, protease inhibitors, polymerase 
inhibitors, small interfering KNA compounds, anti-sense compoimds, nucleotide 
analogs, nucleoside analogs, immunoglobulins, immunomodulators, 
hepatoprotectants, anti-inflammatory agents, antibiotics, antivirals, and anti- 
infective compoimds. In a further embodiment the at least one biologically active 
agent is a pegylated interferon. In a yet further embodiment the pegylated 
interferon is a pegylated interferon-alpha and the compound is 

[(R)-5-cyano-8-methyl-l -propyl-1 ,3,4,9-tetrahydropyrano[3,4-b]indol-l- 
yl]acetic acid. In a yet further embodiment the pegylated interferon is a pegylated 
interferon-alpha and the compound is [(R)-5-cyano-6-fluoro-8-methyH-propyl- 
l,3,4,9-tetrahydropyrano[3,4-b]indol-l-yl] acetic acid. 

[0056] The present invention also provides a method of treating or preventing a 
Hepatitis C viral infection in a mammal comprising providing the mammal with 
an effective amount of at least one phamiaceutical composition, wherein the at 
least one pharmaceutical composition includes a compound of a formula: 
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OH 



wherein: 



Ri is a straight chain alkyl of 1 to 6 carbon atoms, a branched alkyl of 3 
to 10 carbon atoms, a cycloalkyl of 3 to 10 carbon atoms, an alkenyl of 2 to 
7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, or an arylalkyl of 7 to 12 
carbon atoms; 

R2 is H, a straight chain alkyl of 1 to 12 carbon atoms, a branched alkyl of 3 
to 10 carbon atoms, a cycloalkyl of 3 to 10 carbon atoms, an alkenyl of 2 to 
7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, an alkoxyalkyl of 2 to 12 
carbon atoms, an arylalkyl of 7 to 12 carbon atoms, an unsubstituted aryl or 
an aryl substituted with one to four groups, or heteroaryl; 

R3 - Re are independently H, a straight chain alkyl of 1 to 6 carbon atoms, a 
branched alkyl of 3 to 10 carbons atoms, a cycloalkyl of 3 to 10 carbon 
atoms, an alkenyl of 2 to 7 carbon atoms, an unsubstituted aryl or an aryl 
substituted with one to four groups, furanyhnethyl, an arylalkyl of 7 to 12 
carbon atoms, an alkynyl of 2 to 7 carbon atoms, or R5 and Re together with 
the ring carbon atom to which they are attached form a carbonyl group; 

R7 — Rio are independently H, a straight chain alkyl of 1 to 6 carbon atoms, 
a branched alkyl of 3 to 10 carbons atoms, a cycloalkyl of 3 to 10 carbon 
atoms, an alkenyl of 2 to 7 carbon atoms, an unsubstituted aryl or an eayl 
substituted with one to four groups, an unsubstituted heteroaryl or a 
heteroaryl substituted with one to three groups, furanyhnethyl, an arylalkyl 
of 7 to 12 carbon atoms, an alkenyl of 2 to 7 carbon atoms, phenylalkynyl, 
an alkoxy of 1 to 6 carbon atoms, an arylalkoxy of 7 to 12 carbon atoms, a 



BNSDOCtD: <WO 



03099275A1 J > 



wo ()3/()99275 



PCT/US03/16294 



-20- 

fluoroalkoxy of 1 to 12 carbon atoms, an alkylthio of 1 to 6 carbon atoms, 
trifluoromethoxy, trifluoroethoxy, trifluoromethylfliio, trifluoroethylthio, an 
acyl of 1 to 7 carbon atoms, a carboxy group, CONRnRi2, F, CI, Br, I, CN, 
CF3, NO2, an alkylsulfinyl of 1 to 6 carbon atoms, an alkylsulfonyl of 1 to 6 
carbon atoms; 

Ru - R12 are independently H, a straight chain alkyl of 1 to 6 carbon atoms, 
a branched alkyl of 3 to 10 carbon atoms, a cycloalkyl of 3 to 10 carbon 
atoms, an aryl substituted with one to four groups, an unsubstituted 
heteroaiyl or a heteroaryl substituted with one to three groups; 

Y is CH2, CH2CH2, or aryl; and 

a pharmaceutically acceptable carrier. 

[0057] The method of the present invention further comprises providing the 
mammal with an effective amount of at least one biologically active agent. 

[0058] In an embodiment of the method of the present invention, the at least one 
biologically active agent is provided prior to the at least one pharmaceutical 
composition, concurrently with the at least one pharmaceutical composition or 
after the at least one pharmaceutical composition. In a further embodiment of the 
method of the present invention, ttie compound is a crystalline form or a 
pharmaceutically acceptable salt thereof. 

[0059] In a further embodiment of the method of the present invention, the at 
least one biologically active agent is selected from the group consisting of 
interferon, a pegylated interferon, ribavirin, protease inhibitors, polymerase 
inhibitors, small interfering RNA compoimds, anti-sense compounds, nucleotide 
analogs, nucleoside analogs, immunoglobulins, inomunomodulators, 
hepatoprotectants, anti-inflammatory agents, antibiotics, antivirals, and anti- 
infective compounds. In a further embodiment, the at least one biologically 
active agent is a pegylated interferon. In a yet further embodiment the pegylated 
interferon is a pegylated interferon-alpha and the compound is 
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[(R)-5 -cyano-8-methyH-propyl- 1 ,3,4,9-tetrahydropyrano[3 ,4-b]mdol- 1 -yl] acetic 
acid. In a yet further embodiment the pegylated interferon is a pegylated interferon- 
al]Lha and the compound is [(R)-5-cyano-6-fluoro-8-methyH-propyH,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl] acetic acid. 



[0 



)601 The present invention further provides a method of treating or preventing 



a Hepatitis C viral infection in a mansmal comprising providing the mammal with 



an 



legist one pharmaceutical composition includes a compound of a formula: 



R 

R: 

R3 

Rv 



effective amoimt of at least one pharmaceutical composition, wherein the at 



wherein: Rio Ri R2 ^OH 



isH; 



is H, or a straight chain alky! of 1 to 4 carbon atoms; 



- R6 are H; 



- Rio are independently H, a straight chain alkyl of 1 to 3 carbon^ F, CI, or CN; 



is CH2; and 

a pharmaceutically acceptable carrier. 

[0b61) The method of the present invention further comprises providing the 
m; mmial with an effective amount of at least one biologically active agent 

[0D62] In an embodiment of the method of the present invention, the at least one 
biologically active agent is provided prior to the at least one pharmaceutical 
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composition, concurrently with the at least one pharmaceutical composition or 
after the at least one pharmaceutical composition. In a further embodiment of the 
method of the present invention, the compound is a crystalline form or a 
phannaceutically acceptable salt thereof 

[0063] In a further embodiment the at least one biologically active agent is 
selected from the group consisting of interferon, a pegylated interferon, ribavirin, 
protease inhibitors, polymerase inhibitors, small interfering RNA compounds, 
anti-sense compounds, nucleotide analogs, nucleoside analogs, immunoglobulins, 
immunomodulators, hepatoprotectants, anti-inflammatory agents, antibiotics, 
antivirals, and anti-infective compounds. In a further embodiment the at least one 
biologically active agent is a pegylated interferon. In a yet further embodiment 
the pegylated interferon is a pegylated interferon-alpha and the compound is 

[(R)-5-cyano-8-methyH-propyl-l,3,4,9-tetrahydropyrano[3,4-b]indol-l- 
yl]acetic acid. In a yet further embodiment the pegylated interferon is a 
pegylated interferon-alpha and the compound is [(R)-5-cyano-6-fluoro-8- 
mefliyH-propyl-l,3,4,9-tetrahydropyrano[3,4-b]indoH-yl] acetic acid. 

[0064] The present invention also provides a method of inhibiting replication of 
a Hepatitis C vims comprising contacting the Hepatitis C virus with an effective 
amount of at least one pharmaceutical composition, whereia the at least one 
pharmaceutical composition includes a compound of a formula: 



Ri is H, a straight chain alkyl of 1 to 8 carbon atoms, a branched alkyl of 3 
to 12 carbon atoms, a cycloalkyl of 3 to 12 carbon atoms, an aDcenyl of 2 to 




wherein: 
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7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, or an arylalkyl or an 
alkylaryl of 7 to 12 carbon atoms; 

R2 is H, a straight chain alkyl of 1 to 12 carbon atoms, a branched alkyl of 3 
to 12 caibon atoms, a cycloalkyl of 3 to 12 carbon atoms, an alkenyl of 2 to 
7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, an alkoxyalkyl of 2 to 12 
carbon atoms, an arylalkyl or alkylaryl of 7 to 12 carbon atoms, a 
cyanoalkyl of 1 to 8 carbon atoms, an alkylthioalkyl of 2 to 16 carbon 
atoms, a cycloalkyl-alkyl of 4 to 24 carbon atoms, a substituted or 
unsubstituted aryl, or a heteroaryl; 

R3 - Re are independently H, a straight chain alkyl of 1 to 8 carbon atoms, a 
branched alkyl of 3 to 12 carbon atoms, a cycloalkyl of 3 to 12 carbon 
atoms, an alkenyl of 2 to 7 carbon atoms, a substituted or unsubstituted aryl, 
furanybnethyl, arylalkyl or alkylaryl of 7 to 12 carbon atoms, alkyayl of 2 to 
7 carbon atoms, or R5 and R6 together with the ring carbon atom to which 
they are attached form a carbonyl group; 

R7 — Rio are independently H, a straight chain alkyl of 1 to 8 carbon atoms, 
a branched alkyl of 3 to 12 carbons atoms, a cycloalkyl of 3 to 12 carbon 
atoms, an alkenyl of 2 to 7 carbon atoms, a substituted or xmsubstituted aryl, 
a substituted or unsubstituted heteroaryl, furanybnethyl, arylalkyl or 
alkylaryl of 7 to 12 carbon atoms, alkynyl of 2 to 7 carbon atoms, 
phenylalkynyl, alkoxy of 1 to 8 carbon atoms, arylalkoxy of 7 to 12 carbon 
atoms, fluoroaBcoxy of 1 to 12 carbon atoms, alkylthio of 1 to 8 carbon 
atoms, trifluoromethoxy, trifluoroethoxy, trifluoromethylthio, 
trifluoroethylthio, acyl of 1 to 7 carbon atoms, COOH, COO-alkyl, 
CONR11R12, F, CI, Br, I, CN, CF3, NO2, alkylsulfinyl of 1 to 8 carbon 
atoms, alkylsulfonyl of 1 to 6 carbon atoms, pyrrolidinyl, or thiazoUdinyl; 

Rii - R12 are independently H, straight chain alkyl of 1 to 8 carbon atoms, 
branched alkyl of 3 to 12 carbon atoms, cycloalkyl of 3 to 12 caxbon atoms, 
a substituted or unsubstituted aryl or heteroaryl; 



wo 03/099275 PCT/US03/16294 

-24- 

Y is a bond, CH2, CH2CH2, aryl, or R2 and Y together witli the ring carbon 
atom to which they are attached may additionally form a spirocyclic 
cycloalkyl ring of 3 to 8 carbon atoms; and 

a pharmaceutically acceptable carrier. 

[0065] The method of the present invention further comprises providing the 
mammal Avith an effective amount of at least one biologically active agent. 

[0066] In an embodiment of the method of the present invention, the at least one 
biologically active agent is provided prior to the at least one phamiaceutical 
composition, concurrently with the at least one pharmaceutical composition or 
after the at least one pharmaceutical composition. In a further embodiment of the 
method of the present invention, the compound is a crystalline form or a 
pharmaceutically acceptable salt thereof. 

[0067] In a fiirther embodiment the at least one biologically active agent is 
selected fix)m the group consisting of interferon, a pegylated interferon, ribavirin, 
protease inhibitors, polymerase inhibitors, small interfering RNA compounds, 
anti-sense compoimds, nucleotide analogs, nucleoside analogs, immunoglobulins, 
immunomodulators, hepatoprotectants, anti-inflammatory agents, antibiotics, 
antivirals, and anti-infective compoimds. In a further embodiment the at least one 
biologically active agent is a pegylated interferon. In a yet further embodiment 
the pegylated interferon is a pegylated interferon-alpha and the compound is 

[(R)-5-cyano-8-methyH-propyl-l,3,4,9-tetrahydropyrano[3,4-b]indoH- 
yl]acetic acid. In a yet further embodiment ttie pegylated interferon is a 
pegylated interferon-alpha and the compound is [(R)-5-cyano-6-fluoro-8- 
methyH-propyH,3,4,9-tetrahydropyrano[3,4-b]indoH-yl] acetic add. 

[0068] The present invention further provides a method of inhibiting replication 
of a Hepatitis C virus comprising contacting the Hepatitis C virus with an 
effective amount of at least one pharmaceutical composition, wherein the at least 
one pharmaceutical composition includes a compoimd of a formula: 
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Rio Ri R2 



OH 



wherein: 



Ri is H, a straight chain alkyl of 1 to 6 carbon atoms, a branched alkyl of 3 
to 10 carbon atoms, a cycloalkyl of 3 to 10 carbon atoms, an alkenyl of 2 to 
7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, or an arylalkyl of 7 to 12 
carbon atoms; 

R2 is H, a straight chain alkyl of 1 to 12 carbon atoms, abranched alkyl of 3 
to 10 carbon atoms, a cycloalkyl of 3 to 10 carbon atoms, an alkenyl of 2 to 
7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, an alkoxyalkyl of 2 to 12 
carbon atoms, an arylalkyl of 7 to 12 carbon atoms, an imsubstituted aryl or 
an aryl substituted with one to four groups, or heteroaryl; 

R3 - R6 are independently H, a straight chain alkyl of 1 to 6 carbon atoms, a 
branched alkyl of 3 to 10 carbons atoms, a cycloalkyl of 3 to 10 carbon 
atoms, an alkenyl of 2 to 7 carbon atoms, an unsubstituted aryl or an aryl 
substituted with one to four groups, furanyhnethyl, an arylalkyl of 7 to 12 
carbon atoms, an alkynyl of 2 to 7 carbon atoms, or R5 and Re together with 
the ring carbon atom to which they are attached form a carbonyl group; 

R^ - RjQ are independently H, a straight chain alkyl of 1 to 6 carbon atoms, 
a branched alkyl of 3 to 10 carbons atoms, a cycloalkyl of 3 to 10 carbon 
atoms, an alkenyl of 2 to 7 carbon atoms, an unsubstituted aryl or an aryl 
substituted with one to four groups, an unsubstituted heteroaryl or a 
heteroaryl substituted with one to three groups, furanyhnethyl, an aiylaUqd 
of 7 to 12 carbon atoms, an alkynyl of 2 to 7 carbon atoms, phenylalkynyl, 
an aUcoxy of 1 to 6 carbon atoms, an arylalkoxy of 7 to 12 carbon atoms, a 
fluoroalkoxy of 1 to 12 carbon atoms, an alkylthio of 1 to 6 carbon atoms. 
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trifluoromethoxy, trifluoroethoxy, trifluoromethylthio, trifluoroethylthio, an 
acyl of 1 to 7 carbon atoms, a carboxy group, CONR11R12, F, CI, Br, I, CN, 
CF3, NO2, an alkylsulfinyl of 1 to 6 carbon atoms, an alkylsulfonyl of 1 to 6 
carbon atoms; 

Rn - R12 are independently H, a straight chain alkyl of 1 to 6 carbon atoms, 
a branched alkyl of 3 to 10 carbon atoms, a cycloalkyl of 3 to 10 carbon 
atoms, an aryl substituted with one to four groups, an unsubstituted 
heteroaryl or a heteroaryl substituted with one to three groups; 

Y is CH2, CH2CH2, or aryl; and 

a pharmaceutically acceptable carrier. 

[0069] The method of the present invention further comprises providing the 
mammal with an effective amount of at least one biologically active agent. 

[0070] In an embodiment of the method of the present invention, the at least one 
biologically active agent is provided prior to the at least one pharmaceutical 
composition, concurrently with the at least one pharmaceutical composition or 
after the at least one pharmaceutical composition. In a further embodiment of the 
method of the present invention, the compound is a crystalline form or a 
pharmaceutically acceptable salt thereof. 

[0071] In a further embodiment of the method of the present invention, the at 
least one biologically active agent is selected from the group consisting of 
interferon, a pegylated interferon, ribavirin, protease inhibitors, polymerase 
inhibitors, small interfering RNA compounds, anti-sense compounds, nucleotide 
analogs, nucleoside analogs, inmnmoglobulins, iramunomodulators, 
hepatoprotectants, anti-inflammatory agents, antibiotics, antivirals, and anti- 
infective compoxmds. In a further embodiment, the at least one biologically 
active agent is a pegylated mterferon. In a yet further embodiment, the pegylated 
interferon is a pegylated interferon-alpha and the compoimd is 
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[(R)-5-cyano-8-methyl-l-propyl-1354,9-tetrahyckopyrano[3,4-b]m^ 
yl]acetic acid In a yet further embodiment the pegylated interferon is a 
pegylated interferon-alpha and tihie compound is [(R)-5-cyano-6-fluoro-8- 
methyl-l-propyl-l,3A9-tetrahydropyrano[3,4-b]indoH-yl] acetic acid. 

[0 072] The compounds of the present invention or precursors thereof aad their 
isomers and pharmaceutically acceptable salts fliereof are also useful in treating 
arid preventing viral infections, in particular hepatitis C infection, and diseases in 
Iri^ing hosts when used in combination with each other (i.e. pharmaceutical 
cc impositions comprising the compounds are administered concurrently with each 
or sequentially, in either order). The combination of compounds provided herein 
may further be provided to a subject in respective pharmaceutical compositions, 
c( ►ncurrently with or sequentially to other biologically active agents, including but 
not limited to the group consisting of interferon, a pegylated interferon, ribavirin, 
pi otease inhibitors, polymerase inhibitors, small interfering RNA compounds, 
anti-sense compounds, nucleotide analogs, nucleoside analogs, inamunoglobulins, 
irmiunomodulators, hepatoprotectants, anti-inflammatory agents, antibiotics, 
antivirals, and anti-infective compounds. The present invention further provides 
c<>mbination therapy with one or more pyranoindole derivatives, i.e., at least two 
pharmaceutical compositions, each comprising a different compound of the 
pi esent invention, are provided to a subject in need thereof either concurrently 
with each other or sequentially, and such therapy may further comprise providing 
cc^ncurrently or sequentially other medicinal agents or potentiators, such as 
acjyclovir, famicyclovir, valgancyclovir and related compounds, ribavirin and 
n lated compounds, amantadine and related compounds, various interferons such 
as;, for example, interferon-alpha, interferon-beta, interferon-gamma and the like, 
aj; well as alternative forms of interferons such as pegylated interferons. 
Additionally, combinations of, for example ribavirin and interferon, may be 
administered as an additional combination for a multiple combination therapy 
w ith at least one of the compounds of the present invention. 

[< >073] The combination therapy with any of the above-described biologically 
a<:tive agents may also be sequential, that is the treatment with a first 
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pharmaceutical composition comprising a compound of the invention followed by 
treatment with a second pharmaceutical composition comprising a second 
compound of the invention, wherein the second compound is different than flie 
first compound; alternatively, treatment may be with both two or more 
pharmaceutical compositions, wherein each pharmaceutical composition 
comprises a different compound of the invention, at the same time. The 
sequential therapy can be within a reasonable time after the completion of the first 
therapy with the pharmaceutical composition. Treatment with the respective 
pharmaceutical compositions, each comprising a different compound of the 
presOTt invention, at the same time may be provided in the same daily dose or in 
separate doses. Combination therapy may also be provided wherein a 
pharmaceutical composition comprising at least one compound of the present 
invention is administered in a composition further comprising at least one 
biologically active agent, i.e. in a single dose. The dosages for both concurrent 
and sequential combination therapy (for combined pharmaceutical compositions 
comprising at least two compounds of the invention or compositions comprising 
at least one compound of the invention and at least one biologically active agent), 
will depend on absorption, distribution, metabolism and excretion rates of the 
components of the pharmaceutical composition as well as other factors known to 
one of skill in tiie art. Dosage values of the pharmaceutical composition will also 
vary with the severity of the condition to be alleviated. It is to be further 
understood that for any particular subject, specific dosage regimens and schedules 
may be adjusted over time according to the individual's need and the professional 
judgment of the person administering or supervising the aduMnistration of the 
pharmaceutical compositions. 

[0074] In a further embodiment, the compounds of the invention may be used for 
the treatment of HCV in himians in combination therapy mode with other 
ijohibitors of the HCV polymerase. 

[00751 In yet a further embodiment, Ihe compounds of the present invention may 
be used for the treatment of HCV in humans in combination therapy mode with 
other inhibitors of the HCV life cycle such as, for example, inhibitors of HCV 
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cell attachment or virus entry, HCV translation, HCV RNA transcription or 
repllication, HCV maturation, assembly or vims release, or inhibitors of HCV 
enzyme activities such as the HCV nucleotidyl transferase, helicase, protease or 
po ymerase. 

[0( 176] It is intended that combination therapies of the pharmaceutical 
coiinpositions include any chemically compatible combination of a compound of 
this inventive group with other compounds of the inventive group or other 
compounds outside of the inventive group, as long as the combination does not 
eliminate the antiviral activity of the compoimd of this inventive group or the 
anti-viral activity of the pharmaceutical composition itself 

10 )77] The term "interferon-alpha" as used herein means the family of highly 
homologous species-specific proteins that inhibit viral replication and cellular 
proliferation and modulate immune response. Typical suitable interferon-alphas 
include, but are not limited to, recombinant interferon alpha-2b such as INTRON- 
A INTERFERON available firom Schering Corporation, Kenilworth, NJ, 
re[:ombinant interferon alpha-2a such as Roferon interferon available from 
Hofinan-La Roche, Nutley, NJ, a recombinant interferon alpha-2C, such as 
B EROFOR ALPHA 2 INTERFERON available from Boehringer Ingelheim 
Pharmaceutical, Inc., Ridgefield, Coim., interferon alpha-nl , a purified blend of 
natural alpha interferons such as SUMIFERON available fix>m Sumitomo, Japan 
oir as Wellferon interferon alpha-nl (INS) available from Glaxo- Wellcome Ltd., 
London, Great Britain, or a consensus alpha interferon such as those described in 
L .S. Patent Nos. 4,897,471 and 4,695,623 (the contents of which are hereby 
incorporated by reference in flieir entireties, specifically examples 7, 8 or 9 
ti lereof) and the specific product available fix>m Amgen, Inc., Newbury Park, 
C alif , or interferon alpha-n3 a mixture of natural interferons made by Interferon 
Sciences and available from the Purdue Frederick Co., Norwalk, Coim., under the 
^SlLFERON trademark. The use of interferon alpha-2a or alpha 2b is preferred. 
S ince interferon alpha 2b, among all interferons, has the broadest approval 
t iroughout the world for treating chronic hepatitis C infection, it is most 
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preferred. The manufacture of interferon alpha 2b is described in U.S. Pat. No. 
4,503,901. 

[0078] The term "pegylated interferon" as used herein means polyethylene glycol 
modified conjugates of interferon, preferably interferon alpha-2a and alphar-2b. 
The preferred polyefliylene-glycol-interferon alpha-2b conjugate is 
PEG.sub.l2000-interferon alpha 2b, The phrase "PEG.sub.l2000-IFN alpha" as 
used herein means conjugates such as are prepared according to the methods of 
International Application No. WO 95/13090 and containing urethane linkages 
between the interferon alpha-2a or alpha-2b amino groups and polyethylene 
glycol having an average molecular weight of 12000. 

[00791 The following experimental details are set forth to aid in an understanding 
of the invention, and are not intended, and should not be construed, to limit in any 
way the invention set forth in the claims that follow thereafter. 

DETAILED DESCRIPTION OF THE INVENTION 

[0080] The compounds of the present invention can be readily prepared 
according to the following reaction schemes or modification thereof. In the 
following reaction schemes Ri, R2, R3, R4, R5, R6, R?, R«, R9, or Rio, Rii, R12 and 
Y are selected fix)m the groups defined above. 

[0081] Preferred compounds of the present invention can be synthesized as 
described in the schemes below (Scheme 1 to 10). Starting material in Scheme 3 
is readily available j&om a commercial source (Lancaster Synthesis Inc., 
Lancaster, U.K., product no.l5472). 
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Scheme 3 



BNSDOCID: <WO 03099275A 1 _ l_> 



wo 03/099275 



PCT/US03/16294 



-32- 




Scheme 5 
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Scheme 6 





Rio 



Scheme 7 



BNSDOCID: <WO 03099275A1J. 



wo 03/099275 



PCT/US03/16294 




Scheme 8 




Re^COOEt 
LDAH-HF 



2) UAIH4/THF 
reflux 




O O 
BFgOEta/CHzCIa 




Scheme 9 




1) NaH.RiX 
DMF. Microwave 

2) NaOH/EtOH 




Scheme 10 
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.Mn02 



;La)Se02.H2P2.t-BuOH 
b)K2CQ3.MeOH 




1. Alhyl-OH. DtAD. PPhg 

2. NaOH. E«>VH20 




Scheme 12 



[i )082] The ability of the compounds of the present invention to inhibit Hepatitis 
C; Polymerase was estabUshed by the following experimental procedure: 
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NS5B from the BK strain (genotype lb) is expressed in E. coli as a protein 
in which the 21 C-terminal amino acids are replaced with a short linker and a 
hexahistidine tag (GSHHHHHH). The purified protein is mixed with radioactive 
nucleotides and allowed to replicate a heteropolymeric RNA substrate, primed by 
an endogenous short hairpin, resulting in an approximately 760 nt product. The 
radioactive product is captured on a filter and quantitated after removal of the 
unincorporated nucleotides. 

[0083] Reagents: 

10 mM uridine 5 '-triphosphate (UTP) (Prome^ # pi 16B) 

1 0 mM adenine 5 '-triphosphate (ATP) (Promega # pi 1 3B) 

10 mM cytidine 5 '-triphosphate (CTP) (Promega # pi 14B) 

10 mM guanine 5 '-triphosphate (GTP) (Promega # pi 15B) 

Bovine Serum Albumin (BSA) 10 mg/ml NEB (lOOX at 10 mg/ml) #007-BSA 

RNasein (Promega #N25 IX) 40 U/pil 

A-[33P]-GTP (NEN-easytides NEG/606H 3000 Ci/mmol, 370 MBq/ml, 10 
mCi/ml) 

Falcon polypropylene 96 well plates (Becton Dickinson # 35 11 90) 
Millipore Multiscreen assasy system-96 well-filtration plate #MADE NOB 50 
Optipliase Supermix (Wallac) formulated by Fisher 

Millipore Multiscreen liner for use in miax>beta 1450-106 casette [(Wallac) Petkin 
Ehner #1450-433] 

1 M (ISr-[2-hydroxyethyl]piperazine-N'-[2-ethanesulfonic acid]) (HEPES), pH 7.3 

Amersham Pharmacia Biotec (US16924-500 ml) 

1 M MgClz (SIGMA #M1028) 

Dithiothreitol (pTT) (soUd) (SIGMA # D9779) 

RNase free water (GIBCO-BRL #10977-023) 

Dimethyl sulfoxide (Aldrich #27685-5) 

Basilen Blue (Sigma, B5520) 

0.5M ethylenediaminetetraacetic acid (EDTA), pH 8 (GIBCO-BRL #15575-020) 
Dibasic sodium phosphate (7-hydrate) (Na2HP04.7H20; Baker#3824-07) 
Phosphoric acid (Baker, #0262.02) 
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[00|84] Further reagent preparation: 

0.5 M Na Phosphate buffer. Per liter, weigh 134 gr Na2HP04.7H20, add water 
to 900 ml. Adjust pH to 7.0 with phosphoric acid. Top off with water to 1 L. 

Dilute nucleotides 1:1000 to 10 pM (GTP and CTP) or 1:100 to 100 |iM (ATP 
and UTP) into RNase free water. 

[0(|85] Procedure: 



(1) 
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Compounds 10|a.l at 10 \ig/ml in 15 % dimethylsulfoxide (DMSO) 



[04186] When starting from 100 |xg/ml compound stock in 1% DMSO: 
Dispense 5 pi 30 % DMSO per weU 
Dispense 5 |il compound (lOO p-g/ml) per well. 

[Qi )871 When starting from 50 \ig/wl compound stock in 15 % DMSO: 
Add 10 jxl compound per well. 
(2) Enzyme Mix: 



St 


Dck 


Final Cone (in 50 ^il 
assay volume) 


Per 20 jil mix (1 
reaction) 


Per 600 reactions 


D] 


EPCH2O 




17.06 pi 


10236 pi 


1 : 


MHEPES,pH7.5 


20 Mm 


0.5 pi 


300 pi 


1 : 


MMgCl2 


5mM 


0.25 yl 


150 Hi 


i( 


►OmMDTT 


ImM 


0.5 \il 


300 pi 


i( 


>0 fiM UTP 


0.5 pM 


0.25 pi 


150 pi 


i( 


>OmMATP 


1 ijM 


0.5 \il 


300 pi 


i( 


)|jMCTP 


0.08 pM 


0.4 |al 


240 pi 


i( 


)HMGTP 


0.025 |iM 


0.125 pi 


75 pi 


B 


SA, 10 mg/ml 


0.05 mg/ml 


0.25 pi 


150 pi 
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HCV RdRp NS5B 


24 nM 


0.16 jjl 


96^1 


d21BK 








(500 |4,g/ml or -7.5 joM) 












Total: 20 \il 


12 



ml 

[0088] Add 20 pi eii25rae mix into each well ofthe assay plate. Incubate 
compoimd and enzyme at room temperature for 15 minutes 



(3) Template mix - prepare ahead 

[0089] Spin down a tube of RNA (5|j.g/tube stored in 75% ethanol and 0.3 M 
sodium acetate) in a microcentrifuge for 20 minutes at 4 ^^C. One tube is enough 
for 1 - 1 .5 plates. Remove as much ethanol firom the tube as possible by 
inverting the tube. Be gentle, pellet RNA may not adhere to the tube. Vacuum 
dry the RNA, Resuspend the RNA by adding 1 ml of DEPC water, close the cap 
of the tube tightly. To dissolve RNA, incubate RNA solution on ice for -60 
minutes and gently vortex. Spin briefly to ensure all RNA solution is down to the 
bottom of the tube before opening c^. Gently transfer RNA solution into a 5 ml 
or larger tube. Add another 3 ml of DEPC water (total 4 ml of volume). 

[0090] Add the following volumes of reagents 



Stock 


Final concentration 


Per 20 \d mix (1 
reaction) 


Per 600 reactions 


RNAse-free water 




2.98 ^1 


1788 \il 


HEPES, IM 


20 mM 


0.5 ^1 


300 nl 


KNTase Inhibitor (40 U/jal) 


0.4 jj/m-I 


0.5^1 


300 |a1 


33P-GTP 3000 Ci/mmol, 

l0^Ci/^a (3.3 mM) 


0.025 pM 


0.0125 id 


7.5 Ml 


POP RNA template 


3nM 


16\il 


9600 jxl 
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[(*091] Add 20 |Lil template mix per reaction (i.e. 20 ng of pOF per reaction or ~3 
nlil) 

(4) Incubate reaction at room temperature (22-25°C) for 2 hours. 

(5[) Stop reaction by adding 50 |il of 170 mM EDTA. 

Final concentration of EDTA is 85 mM. 



(6) 



(7) 



(8) 



Prewet filters of Millipore multiscreen assay plate by adding 200 fil of 0.5 M 
sodium phosphate buffer, pH 7.0 into each well. Let stand at room temperature 
for 2 - 3 minutes. 



Place the multiscreen filter plate onto a Millipore Manifold and turn on vacuum 
to allow buffer to flow through. Turn off vacuum. Transfer 80 |j1 of the 
reaction product into each well of the filter plate. Let stand for 2 - 3 minutes. 
Tum on vacuum to filter reaction product. 

Tum off vacuum. Add 200 jxl of 0.5 M sodium phosphate buffer, pH 7.0 into 
each well to wash filter. Tum on vacuum. 



Repeat step (8) fbree more tunes. 

(9[) Remove polypropylene bottom. Spot dry filter at the bottom wilh paper towel. 
Air dry filter plate on a bench for 1 hour. Add 40 pJ Super Mix scintillant 
Seal top of the plate witib. a tape. Place plate into a Packard carrier or micro- 
beta carrier. 

(l|0) Count plate using a Packard Topcount or micro-beta coxmter. Count (for 
example using Program 10) for ^^P in Top count or ^^P program in micro-beta. 
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[0092] Percent inhibition is calculated after backgrovind subtraction as a percent 
reduction of activity relative to the positive control (average value of flie plate 
excluding the negative controls). For the primary screen hits were chosen as 
showing >75 % inhibition. 

[0093] See, Ferrari etal. 1999. J. Virology 73:1649-1654: "Characterization of 
soluble Hepatitis C virus RNA-dependent RNA polymerase expressed in E. coli 
and Takamizawa et al 1991" and J. Virology 65:1105-1113: "Structuie and 
characterization of the Hepatitis C vims genome isolated from human carriers," 
both references are hereby incorporated by reference. 

[0094] The compounds of the present invention inhibited Hepatitis C polymerase 
as summarized in Table 1 A aad B: 



Table lA 



Example 


HCVpol 

BK 
ICso (UM) 


HCVpol 
% inh at 
20|iM 


1 


0.5 




2 


0.33 




3 


2.4 




4 


1.0 




5 


0.44 




6 


5.7 




7 


0.2 




8 


0.06 




9 


1.1 




10 


0.08 




11 


0.08 




12 


0.6 




13 


>20 


23 


14 


11 


75 


15 


>20 


7 


16 


>20 


<5 


17 


>20 


<5 


18 


>20 


<5 


19 


>20 


6 
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20 


>20 


21 


21 


>20 


58 




5 


70 


Jit J 


>20 


12 




>20 


<5 




>90 






>20 


<5 


97 


>9n 


% 


9R 


>20 


<5 


9Q 


>20 


<5 




>20 


<5 


J> 1 


>20 


12 


"XI 
dZ. 


>9n 


<< 


'X'X 








>9n 






>90 




D\J 


>90 


4 


/ 


>20 


28 




>20 


11 




>20 


7 


4.0 


>20 


27 




>90 


13 


49 


>9n 






>9n 


oo 




>90 


41 


4^ 


>9n 


14 


46 


>9n 




47 


>20 


15 


4f? 


>20 


18 


40 


>90 






>9n 


^4 


^1 


7 


5^4 






1 1 


^1 

33 


13 


69 


3*1' 




O 


3D 






30 


>90 


3 


3 / 


•2 
D 




3o 




78 


59 


>20 


23 


60 


>20 


15 


61 


>20 


18 


62 


>20 


32 


63 


>20 


30 


64 


>20 


18 


65 


>20 


27 
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yjyj 


>20 


28 


67 


0.76 


78 


6R 


10 3 


61 


6Q 


5.5 




70 


>5 


22 


71 


>5 


45 


79 


>20 


45 


7"^ 


>20 


22 


74 


17.9 


69 


7S 


>20 


17 


76 


>20 

jL\} 


29 


77 


>20 


16 


75^ 


>20 


26 


70 


>20 


40 




>20 


35 


o 1 


>20 


27 




9.2 


73 




>20 


41 


84 


19.7 


46 


o%> 


>20 


18 


R6 


>20 


20 


O / 


>90 


42 


QQ 
OO 


^90 


30 


oV 




36 




>90 


2 




>20 


<5 






35 




>20 


64 


04 


>20 


33 


OS 


144 


68 


OA 


>90 


37 


y / 


>90 


21 


OR 

J70 


>20 


44 


QQ 


>90 


32 


1 on 


>20 


54 


1 m 


1 5 


89 


109 


21 7 


51 


XV/ J 


14.4 


60 


104 


>20 


<5 


105 


>5 


57 


106 


2.3 


71 


107 


19.1 


50 


108 


11.2 


66 


109 


0.18 


87 


110 


6.4 


63 


111 


4.1 


66 
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1 12 


>20 


34 


1 1 ^ 


0 26 


35 


1 14 


>20 


57 


n s 


>20 


40 


116 


>20 


34 


1 17 

Ax/ 


9 6 


39 


1 1 R 

A A O 


>20 


10 

X v/ 


1 1Q 


>70 


'^l 
•7 A 


170 


>70 




171 

AZ« A 


>20 


<5 


197 

A^^ 


>20 




1 7*^ 


>70 


SI 

•J A 


1 7A 


6 7 

V/- / 


61 

V A 


17^ 


>70 


7^^ 


1 76 


>70 




177 


>70 


24 


175? 


>70 


70 


17Q 


>20 


45 


A .J W 


5 5 


77 


1*^1 
A-? A 


0 ^7 




1'^7 


Q 5 


78 


LDD 


0 7 
v/. / 


R8 
oo 


A 3^ 


>70 


78 


1 

A J J 


>70 




1^6 


4 ^ 


81 

O A 


A^ / 


>70 


< 


I'^R 
A,?0 


>70 


38 


A -3-7 




40 


140 


>20 


28 


1 41 


1 4 

A .*+ 


7Q 


147 


10 5? 




1 A'X 




DO 


1 

A^frH" 


6 O 


7*^ 




>7n 


7n 


1 






1 


1 o 

Au 




AHO 


>70 


47 


140 


16 
AU 


<1 1 

^A A 


1510 


Q 


<37 


151 

X •>/ X 


>20 


34 


152 


1.0 


87 


153 


03 


93 


154 


22.4 


22 


155 


0.47 


84 


156 


0.08 


88 


157 


0.6 


89 
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1 
1 


0 28 


91 




>20 


36 




>20 


15 




0 3 


74 




2 4 


73 




>10 


28 




2 


77 




0.6 


89 




3 7 


55 






80 


iOo 


>10 


4 


1 6Q 


0 22 


82 


1 70 


1 


53 


1 71 
1/1 


>10 


3 


1 7'> 
1 /Z 


1 7 

X . / 


74 


1 7^ 
X / D 


>5 

'J 


19 


174 

X /*T 


>5 


70 


17S 
X / ^ 


0.5 


84 


176 
1 /u 


>5 


49 


1 77 
1 / / 


*r 


70 


1 7Q 




<32 


1 70 




15 

X ^ 


1 on 
IcSU 


n Ri 


92 


1 Q1 

lol 




14 


1 oo 
loZ 




55 


lo3 




88 


1 S4 

1 0*T 


>5 


39 


1 

1 OD 


A 

"T 


69 


loO 




2 


1 Q7 
lo / 




61 


1 CQ 
loo 




76 


lo^ 




74 


IQH 


0 2 


94 


1 Q1 

xyi 




93 






74 


1 0"^ 


4.5 


69 


104. 


>5 


50 


1QS 


0 27 


90 


1 Qi^ 


1 9 
1.^ 


77 


197 


>5 


55 


198 


>5 


82 


199 


>5 


52 


200 


2.1 


83 


201 


0,15 


82 


202 


2.9 


82 


203 


0.19 


94 
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OA/I 


1 .2 


o / 


or\c 


>2U 




2Uo 


1 1 
1.1 




ZU/ 




/o 






oo 




1 / .y 


Oj 


O 1 A 


U.4J 


o / 


oil 


U.l-> 


SO 


0 1 o 


A /I 


oi 


O 1 o 

213 


A OQ 


o / 


O 1 yf 

214 


A HA 
U. /4 


o2 


215 


A '30 

U.32 


cSo 


O 1 

215 


A O/^ 


oo 


01 T 

217 




QC 
oo 


218 


0.29 


92 


219 


>5 




220 


>5 




001 

221 


U.43 


ol 


ooo 

222 






223 


>5 




224 


>2U 




ooc 

225 


>20 




OO/C 

226 


•^OA 

>20 




227 


^OA 

>2U 




22o 


Q A 




229 


7.0 




230 


3.1 




231 


7.2 




232 


7.6 




233 


>20 




234 


13 






TABLE IB 


Example 


BK 

ICso (HM) 


BB7 


235 


5.2 


5.4 


236 


10 


9.6 


237 


>27 


>24 


238 


19 


>30 


239 


4.6 


5.4 


240 


8.9 


18 


241 


27 


>30 


242 


27 


18 


243 


6.3 


10 


244 


0.3 


1.8 
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245 


0.4 


0.74 


246 


>30 


>30 


247 


>24 


18 


248 


>30 


>30 


249 


7 


12 


250 


3.7 


3.9 


251 


1.7 


3.5 


252 


7.3 


19 


253 


0.35 


0.7 


254 


3.3 


5.8 


255 


>30 


15 


256 


0.15 


0.34 


257 


1.9 


2.9 


258 


9.4 


14 


259 


0.5 


1.6 


260 


0.4 


1.2 


261 


0.4 


0.9 


262 


2.7 


8.3 


263 


1.3 


3.2 


264 


>30 


27 


265 


20 


22 


266 


14 


17 


267 


0.66 


2.3 


268 


4.6 


6.1 


269 


9.4 


9.4 


270 


20 


17 


271 


2.7 


3.5 


272 


0.5 


1.5 


273 


1.4 


6.5 


274 


9.3 


>26 


275 


1.2 


3.5 


276 


1.3 


1.7 


277 


2.6 


6.2 


278 


15 


23 


279 


2 


2.4 


280 


0.8 


2 


281 


>30 


>30 


282 


13 


22 


283 


15 


>27 


284 


1 


2.3 


285 


0.4 


1.1 


286 


>30 


>30 


287 


5.1 


6.5 


288 


22 


18 


289 


0.12 


0.23 
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290 


3.2 


4.9 


291 


0.23 


0.5 


292 


0.13 


0.26 


293 


>30 


>30 


294 


>30 


>30 


295 


3.6 


3.1 


296 


7.2 


6.3 


297 


1.8 


2.8 


298 


03 


0.5 


999 


0 5 


0.9 


\J\J\J 


0 14 


0.25 


301 


5 4 


11.3 


302 


4 


18 


303 


>30 


>30 


304 


>30 


>30 


305 


>30 


>30 


306 


>30 


>30 


307 


5.8 


9.6 


308 

Ww W 


>30 


>30 


309 


26 


27 


310 


>25 


>25 


311 

W 1 1 


>30 


>30 


312 


16 


>30 


313 

W 1 w 


1.8 


1.5 


314 


1 4 


3.1 


315 


0.4 


2.1 


316 


>30 


>30 


317 

W i f 


0.6 


0.9 


O 1 w 


0 14 


0.25 


O 1 w 


0 06 


0 08 






6 0 




0 3 


0.6 




0 04 


0 16 




4 Q 


11 


324. 


0 2 


0.35 


325 

W4mW 


0.08 


0.19 


326 


6 5 

w»«/ 


9.4 


^97 


V/.O 


1 7 

X • / 


328 


4.3 


3.9 


329 


0.6 


1.5 


330 


1.6 


8.4 


331 


0.5 


2.5 


332 


6.4 


14 


333 


1.3 


7.6 


334 3 5 
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335 


>30 


>30 


336 


4.7 


8.7 


337 


19 


>30 


338 


3.3 


3.9 


339 


0.49 


2.8 


340 


>30 


>28 


341 


1.7 


3.6 


342 


1.7 


10 


343 


>30 


>30 


344 


0.7 




345 


3.4 


6.2 


346 


6.1 


8 


347 


>29 


>30 


348 


>30 


>30 


349 


4.4 


>24 


350 


>30 


>30 


351 


>30 


>30 


352 


0.9 


2.8 


353 


2 


.81 


354 


3 


2 


355 


5.1 


2.9 


356 


1.8 


1.4 


357 


1.3 


.97 


358 


16 


20 


359 


.07 


.07 


360 


.09 


.04 


361 


1.8 


.77 


362 


.11 


.07 


363 


.36 


.13 


364 


.48 


.22 


365 


.1 


.06 


366 


1.7 


.55 


367 


.08 


.09 


368 


.11 


.13 


369 


0.004 


0.01 


370 


0.04 


0.03 



[0095] The ability of the compounds of the present invention to inhibit Hq[>atitis 
C viras repUcon constitutively expressed in a human liver cell line was 
established by the following experimental procedure: 
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Clone A cells (licensed from Apath, LLC) are derived from Hvih-7 cells 
(lifuman hepatoma cell line) and constitutively express the HCV replication proteins 
with concomitant amplification the HCV repUcon (lb) gaiome. Cells are 
maintained and passaged in DMEM/10% FCS/1 mg/ml G418 (Geneticin from 
Gibco #11811-023; other media components as described below in "elisa media"). 
Care should be taken to maintain cell monolayers at a subconfluent state by 1:3 or 
1:4 passages every 3-4 days. The replicon is extremely sensitive to the cellular 
metabolism/proliferation state and replicon copy number will rapidly decline in 
confluent monolayers (resting cells). Under ideal conditions each cell has, on 
av^^ge, 1000 copies of the HCV replicon g^ome. 

[(1096] Reagents: 



[(1097] Elisa media: 

[( 1098] Dulbecco's Modified Eagle Media (DMEM) (Gibco #12430-047) 
[(1099] 2% Fetal Calf Serum (FCS) (HyOone #SH30070.03) 
mm\ IXpen/strep (Gibco #15140-122) 

[( >101] IX Non-essential amino acids (NEAA) (Gibco #1 1 140-050) 
[1)102] noG418 

[0103] Glutaraldehyde (Fisher #02957-4) 
[1)104] TWEEN-20, 10% (Roche #1332465) 
[i )105] TRITON X-100 (Sigma #T-8787) 

[ )106] Superblock in Phosphate Buffered Saline (PBS) (Pierce #37515) 
[ 9107] NS5a monoclonal antibody (Virostat #1 873) 
[ 0108] Goat antimouse-HRP monoclonal antibody (BioRad #172-101 1) 
[D109] 3,3%5,5' tetramethylbenzidine (TMB) substrate (Sigma #T-0440) 
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[0110] Compoxmd Dilution/Cell Plating: 

[0111] Drag Plate Preparation O^other Plate) 

' [0112] 10 pd of compounds (in DMSO) are added to column 3 of the mother 
plate. 5 ^1 of DMSO are added to the remaining coltimns. Mother plates are set 
aside until ready for serial dilution to be performed. 

[0113] Control Drags 

[0114] Drag and Cell Addition: 

[0115] The process for each plate involves: 

[0116] Prepare cell plates (dau^ter plates) by adding 52^1 of Elisa media to 
each well. 

[0117] In Mother plates, serially transfer 50 |j.l/well from column 3 through 
column 12. 

[0118] Transfer 8 jil from mother plate to daughter plates (all 96 wells). 

[0119] Place daughter plates in incubator until cells are prepared. 

[0120] Harvest Clone A cells and plate directly into daughter plates at 0.7xl05 
cells/ml, 100 fjil/well. 

[0121] All plates are incubated at 37°C m 5% CO2 for 3 days. 
[0122] Elisa Assay: 

[0123] Remove media from 96-well plates (cells should be ca 80% confluent) by 
flicking into sink. 

[0124] Add 130 Hi/well IX PBS + 0.05% glutaraldehyde. 
[0125] Incubate 37°C for 1 hour. 
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[01126] Remove by flicking into sink. 

[01271 Wash 3X with 300 lO/well PBS, shaking 5 min each wash. Remove by 
flicking into sink. 

[01281 Add 130 jiU/well PBS + 0.05% TWEEN-20 + 0.1% TRITON X-100. 



[01291 hicubate Sl^C for 10 minutes. 
[OisO] Remove by flicking into sink. 



[0] .31] Add 300 /il/well Supeiblock in PBS. 



[0132] Incubate 37»C for 1 hour. 



[0133] Remove by flicking into sink. 

(0134] Wash 3x with 300 i»l/well PBS, shaking 5 minutes each wash. Remove 
b> flicldng into sink. 

[0135] During last wash, make a 1:100 dilution of NS5a Monoclonal-antibody 
OS lab) in Superblock + 0.02% TWEEN-20. 

[0136] Ailer last wash, add 50 fd/well diluted Mab. 

[(11371 hicubate 37°C for 1 hour. 

[(138] Remove by flicking into sink. 

[(1139] Wash 3X with 300 /tl/well PBS + 0.02% TWEEN-20, shaking 5 minutes 
eichwash. 

[I ^40] Remove by flicking into sink. 

(I )1411 During last wash, make a 1 :500 dilution of goat antimouse-HRP Mab in 
Superblock + 0.02% TWEEN-20. 

[ W421 After last wash, add 50 /il/well diluted Mab. 



BMSOOCIO: <WO ^030e9275A1_ L> 



wo 03/099275 



PCT/US03/16294 



-52- 

[0143] Incubate 37^C for 1 hour. 
[0144] Remove by flicking into sink. 

[01451 Wash 5X with 300 /xl/well PBS + 0.02% TWEEN-20, shaking 5 minutes 
each wash. Remove by flicking into sink. 

[0146] Wash 3X with 300 /tl/well PBS, shakmg 5 minutes each wash. Remove 

by flicking into sink. 

[01471 After last wash, add 130 ptl/well room temperature TMB substrate. 
[0148] Incubate imtil blue color develops. 

[01491 Add 130 ptl/well IN HCl to stop reaction (color turns from blue to 
yellow). 

[01501 Read plates with optical density (O.D,) 450 filter. 

[0151] ANALYSIS OF RESULTS: IC50 0«M); IC50 (itig/ml); % Inhib^^^ 

[01521 REFERENCE COMPOUNDS: Interferon-a2; 4-30 U/ml IC50 

[0153] The following non-limiting specific examples are included to illustrate 
the synthetic procedures used for preparing compounds of the formula (J). Jn 
these examples, all chemicals and intemiediates are either commercially available 
or can be prqpared by standard procedures found in the literature or are known to 
those skilled in the art of organic synthesis. 

Example 1 

(5-Cyano-8-methyl-l-propy|.l,3A9-tetrahydro-pyrano[3,4-b^ 
acid 

5-Bromo-2-methyIaniluie 

[0154] The mixture of Fe powder (9.31 g, 167 mmol) and NH4CI (2.48 g, 46.3 
mmol) in water (50 mL) was refluxed for 30 minutes. To this hot mixture was 
added 4-bromo-2-nitrotoluene (10 g, 46.3 mmol) slowly and then the reaction 



BNSDOCID: <WO 03099275A1_I_> 



wo 03/099275 



PCT/US03/16294 



53 



mixture was refluxed for 48 hours. The mixture was cooled to room temperature 
aijid extracted with EtOAc (3 x 100 mL). The organic solution was washed with 
H2O (3 X 200 ml.) and brine (200 mL), dried (Na2S04), and concentrated. The 
n sidue was purijBed by flash chromatography (silica, 1 5% EtOAc in hexanes) to 
gi ve 7.9 g (92%) of title compoimd as a pale yellow oil. nuclear magnetic 
resonance (NMR) (CDCI3): 300 MHz 8 6.88 (m, IH), 6.81 (m, 2H), 3.63 (bs, 
2 3), 2.09 (s, 3H). 

5 -Broino-2-methyIphenyIhydrazine Hydrochloride 

[0155] To a suspension of 5-bromo-2-methylaniline (4.80 g, 25,8 mmol) in 
concentrated HCl (16 mL) was added dropwise a solution of sodium nitrite (1,96 
g; 28.4 mmol) in water (10 mL) over 30 minutes at O^C. To the mixture was 
added dropwise a solution of SnCl2»2H20 (17.46 g, 77.4 mmol) in concentrated 
I:[C1 (15 mL) over 50 minutes. After stirring for 1 hour at 0*^C, the reaction 
mixture was basified with 50% NaOH (30 mL). The mixture was further diluted 
vrith water (20 mL) and treated with another 50% NaOH (10 mL) and then 
crushed ice (100 g). The reaction mixture was extracted with ether (3 x 100 mL) 
a tid the combined organic phases were washed with brine, dried over Na2S04» 
a rid filtered. The filtrate was acidified by adding an anhydrous solution of HCl in 
ether (1 N in ether^ 31 mL, 31 mmol). The precipitate was collected and dried 
under reduced pressure to give 4.57 g (75%) of title compound as a white 
amorphous solid. IH NMR (DMSO): 300 MHz 6 10.31 (bs, 3H), 8.1 1 (bs, IH), 
'y .12 (s, IH), 7.06 (m, 2H), 2.14 (s, 3H). 



A -Bromo-7-methyl Tryptophol 

[0156] To a solution of 5-bromo-2-methylphenylhydrazine hydrochloride (4.57 
S 19.2 mmol) in 30% aqueous tetrahydrofuran (THF) (100 mL) at 0*^0 was added 
dropwise a solution of 2,3-dihydrofuran (1.60 mL, 21.2 nrniol) in THDF (10 mL). 
jk&er stirring for 2 hours at O^C and 12 hours at room temperature, the reaction 
mixture was diluted with ether (lOOmL). The organic solution was washed with 
s aturated NaHCOs (2 x 100 mL) and brine (100 mL), dried (Na2S04) and 
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concentrated. The residue was dissolved in ethylene glycol (30 mL), treated witti 
ZnClz (5.76 g, 42.2 mmol), and heated at 170°C for 4 hours. The reaction 
mixture was cooled down to room temperature and 6 N HCl (100 mL) was added. 
The mixture was extracted with ether (3 x 100 mL) and washed with water (200 
mL) and brine (200 mL). The organic solution was dried over Na2S04 and 
concentrated. The residue was purified by flash chromatography (silica, 40% 
EtOAc in hexanes) to give 1.22 g (25%) of title compound as a Ught brown oil. 
IH NMR (CDCh): 300 MHz 5 8.23 (bs, IH), 7.18 (d, J = 7.65 Hz, IH), 7.08 (d, J 
= 2.16 Hz, IH), 6.81 (d, J = 7.65 Hz, IH), 3.95 (t, J = 6.42 Hz, 2H), 3.27 (t, J = 
6.42 Hz, 2H), 2.40 (s, 3H), 1.69 (bs, IH) 

5-Bromo-8-methyl-l-propyl-l^,4,9-tetrahydropyraiio[3,4-b]indole-l-acetic 
Acid Ethyl Ester 

[01571 To a solution of 4-bromo-7-methyl tryptophol (1.12 g, 4.41 mmol) and 
ethyl butyrylacetate (0.71 mL, 4.41 mmol) in CH2CI2 (20 mL) was added 
BF3«OEt2 (0.56 mL, 4.41 mmol) dropwise at room temperature. The solution 
was stirred for 2 hours and then washed with saturated aqueous NaHCOa (15 mL) 
and brine (15 mL). The organic phase was dried (Na2S04) and filtered through a 
pad of silica gel. The filter cake was washed wifli additional CH2CI2 and the 
combined organic layer was evaporated to provide 1.62 g (93%) of title 
compound as a white solid. IH NMR (CDCI3): 300 MHz 6 9.33 (bs, IH), 7.1 1 
(d, J = 7.65 Hz, IH), 6.76 (d, J = 7.65 Hz, IH), 4.19 (m, 2H), 4.03 (m, IH), 3.90 
(m, IH), 3.15 (m, 2H), 3.03 (d, J = 16.6 Hz, IH), 2.89 (d, J = 16.6 Hz, IH), 2.43 
(s, 3H), 2.08 (m, IH), 1.96 (m, IH). 1.38 (m, IH), 1.27 (t, J = 7.14 Hz, 3H), 1.18 
(m, IH), 0.87 (t, J = 7.29 Hz, 3H). 

5-Cyano-8-methyH-propyl-l^,4^-tetrahydropyraiio[3,4-b]iiidole-l-acetic 
acid Ethyl Ester 

[0158] 5-Bromo-8-methyl-l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]indole-l- 
acetic acid ethyl ester (1 .27 g, 3.22 mmol) and CuCN (0.433 g, 4.83 mmol) was 
dissolved in N-methyl-2-pyrrolidinone (15 mL) and the solution was divided into 
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the 4 microwave reaction vessels (3.75 mL each). The reaction vessels were 
he ated in microwave at 22(fC for 15 minutes* The reaction mixtures in 4 vessels 
w are combined and then diluted with water (30 mL). The cmde mixture was 
CTi tracted with EtOAc (3 x 50 mL). The combined organic phase was washed with 
brine (100 mL), dried over Na2S04 and concentrated. The residue was purified 
by flash chromatography (silica, 20% EtOAc in hexanes) to give 0.959 g (88%) 
ol title compound as a white solid. IH NMR (CDCI3): 300 MHz 5 9.75 (bs, IH), 
7.33 (d, J = 7.52 Hz, IH), 6.93 (d, J - 7,52 Hz, IH), 4.21 (m, 2H), 4.11 (m, IH), 
4. 03 (m, IH), 3.08 (t, J = 5.52, 2H), 2.99 (d, J = 4.17 Hz, 2H), 2.57 (s, 3H), 2.06 
(m, 2H), 1.42 (m, IH), 1.26 (t, J - 7.16 Hz, 3H), 1.18 (m, IH), 0.88 (t, J - 7.32 
Hz, 3H). 

5-Cyano-8-methyl-l-propyl-13A9-tetrahydropyrano[3,4-b]indole-l-acetic 
acid 

[C 1591 To a solution of 5-cyano-8-methyH -propyl- 1 ,3,4,9-tetrahydropyrano[3,4- 
b; indole-l-acetic acid ethyl ester (0.959 g, 2.82 mmol) in THF/MeOH (7 mL/15 
m L) was added 1 N NaOH (5.64 mL, 5.64 mmol). The reaction mixture was 
st irred at ambient temperature ovOToight. The most of THF/MeOH was removed 
u] ider reduced pressure and the resulting mixture was acidified with 1 N HCl. 
T le mixture was extracted with EtOAc (3 x 30 mL). The combined organic 
plpiase was washed with brine (60 mL), dried over Na2S04 and concentrated to 
p]rovide 0.868 g (99%) of title compound as a white solid. IH NMR (acetone-d6): 
300 MHz S 10.37 (bs, IH), 7.35 (d, J = 7.50 Hz, IH), 7.03 (d, J = 7.50 Hz, IH), 
4 05 (m, 2H), 3.08^2.91 (m, 4H), 2.54 (s, 3H), 2.09 (m, 2H), 1.45 (m, IH), 1.03 
(I a, IH), 0.84 (t, J = 7.26 Hz, 3H). 
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Example 2 and Example 3 

[(R>5-cyano-8-methyl-l-propyl-l,3,4^-tetrahydropyrano[3,4-blmdoI-l- 
yl] acetic acid 

[(S)-5-cyano-8-methyl-l-propyI-l^,4,9-tetrahydropyrano[3,4-blMiidol-l- 
yl] acetic acid 

Resolution of (±)-5-Cyano-8-methyl-l-propyl-l^,4^- 
tetrahydropyrano[3,4-b]indoIe-l-acetic acid 

[0160] Preparative high pressure liquid chromatography (EBPLC) using 
CHDRALPACK-AD (250 x 20 mm) and 10% isopropyl alcohol in heptane (0.1% 
trifluoroacetic acid (TFA)) as eluant gave (R) and (S) enantiomers of 5-cyaQO-8- 
methyl-l-propyl-1,3 ,4,9-tetrahydropyrano[3,4-b]indole-l-acetic acid as white 
solids. HRMS (ESS) [M+Hf calculated for C18H21N2O3 313.1547, found 
313.1545 (R enantiomer) and 313.1547 (S enantiomer); Chiral HPLC HP 1 100 
with spiderlmk CHIRALPACK-AD, 250 x 4.6 mm, isopropyl alcohol/heptane 
containing 0.1% TFA (10:90), 1.0 mL/minutes, DAD 215 nm; tR = 6.98 minutes 
(R enantiomer), 9.37 minutes (S enantiomer). 

[0161] Alternatively, [(R>5-cyano-8-methyl-l-propyl-l,3,4,9- 
tetrahydTopyrano[3,4-b]indol-l-yl]acetic acid can be obtained by resolution with 
cinchonine according to the following procedure. (±)-5-Cyano-8-methyl-l- 
propyl-l,3,4,9-tetrahydropyrano[3,4-b]indole-l-acetic acid (6.4 g, 20.5 mmol) 
and cinchonine (5.9 g, 20.0 mmol) ware dissolved in a mixture of 2-butanone 
(125 mL) and water (5 mL) with heating. The clear solution was stirred and 
allowed to cool to room temperature overnight. The resulting soUd was isolated, 
washed with 10 mL of 2-butanone, and dried to give 2.4 g (20% yield, >98% 
e.e.). The mother liquor was concentrated and dissolved again in a mixture of 2- 
butanone (100 mL) and water (1.5 mL) with heating. The solution was stirred 
and allowed to cool to room temperature overnight. The resulting solid was 
isolated, washed with 10 mL of 2-butanone, and dried to give a second crop of 
salt: 2.3 g (18% yield, >98% e.e.). The two crops (total 4.7 g) were combined 
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and treated with 50 mL of IN HCl and 100 mL of ethyl acetate. The ethyl acetate 
layer was washed with IN HCl (30 mL) and water (50 mL). The aqueous layers 
were combined and extracted with ethyl acetate (50 mL). This ethyl acetate layer 
was washed with water (50 mL). The combined ethyl acetate layers were dried 
over sodiimi sulfate, filtered, and concentrated in vacuo to give 2.25 g. This 
material was triturated with 10 mL of ethyl acetate and the precipitate was 
collected, rinsed with 5 mL of ethyl acetate, and dried to give 1.27 g (e.e. >98%). 
Ti e mother liquor was concentrated to a volume of 5 mL and the new formed 
pr^ipitate was collected, rinsed with 2 mL of ethyl acetate and dried. A second 
crop of 0.4 g was obtained with an e.e. of >99%. The mother liquor was 
coacentrated and gave a third crop of 0.5 g with an e.e. of >99%. 

[0 162] The absolute configuration of the compound of Example 2 was 
determined by single crystal X-ray crystallography of the 4-bromoben2yl amide 
de rivative, which was prepared as described below. 

l-[R)-N-(4-Bromo-benzyl)-2-(5-cyaiio-8-methyI-l-propyl-1^94,9- 
te fcrahydropyrano[3,4-blmdol-l-yl)-acetamide 

[0163] To a solution of l-(R)-5-cyano-8-methyH-propyl-l,3,4,9- 
te rahydropyrano[3,4-b]indole-l-acetic acid (20.0 mg, 0.064 mmol), l-[3- 
(dimethylamino)propyl]-3-efhylcarbodiimide hydrochloride (EDCI, 15.0 mg, 
0. 1)77 mmol) and 1-hydroxybenzotriazole (10.4 mg, 0.077 tmnol) in DMF (4 mL) 
was added N,N-diisopropylethylamine (67 pi, 0.384 mmol) followed by 4- 
biomobenzylamine hydrochloride (17.1 mg, 0.077 romol) at room temperature. 
Tlie reaction mixture was stirred for 20 hours at ambient temperature. Water (5 
mL) was added to the mixture and the resulting mixture was extracted with 
Ei OAc (3 x 10 mL). The combined organic phase was washed with brine (20 
mL), dried over Na2S04 and concentrated. The residue was purified by flash 
cliromatography (silica, 40% EtOAc in hexanes) to give 27 mg (88%) of title 
c< impound as a white solid. The solid was crystallized from EtOAc for X-ray 
ciystaUography. Mp - 173-175°C; IHNMR (CDCI3): 300 MHz 8 10.15 (bs, IH), 
7.33 (m, 3H), 6.97 (m, 2H), 6.88 (m, IH), 4.42 (dd, J = 11.2, 4.6 Hz, IH), 4.29 
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(dd, J = 1 1.2, 4.6 Hz, IH), 4.03 (m, 2H), 3.1 1-2.95 (m, 4H), 2.24 (s, 3H), 2.07 (m, 
IH), 1.91 (m, IH), 1.35 (m, 2H), 0.89 (t, J - 5.4 Hz, 3H); HRMS (EST) [M+H]"" 
calculated for C25H27BrN302 480.1281, found 480.1285. 

[0164] The absolute configuration of the compound of Example 3 was 
detennined by single crystal X-ray crystallography of the 4-bromobeiizyl amide 
derivative. 

l-(S)-N<4-Bromo-beiizyl)-2-(5-^yano-8-methyl-l-propyl-l^,4,9- 
tetrahydropyrano[394-b]indoM-yI)-acetamide 

[0165] The above procedure was followed starting from l-(S)-5-cyano-8-methyl- 
l-propyH,3,4,9-tetrahydropyrano[3,4-b]indole-l-acetic acid, Mp = 173-175*^C; 
IH NMR (CDCI3): 300 MHz 5 9.99 (bs, IH), 7.36 (m, 3H), 6.95 (m, 3H), 6.71 
(bs, IH), 4.42 (dd, J = 1 1.4, 4.6 Hz, IH), 4.28 (dd, J = 1 1.4, 4.6 Hz, IH), 4.03 (m, 
2H), 3.10-2.92 (m, 4H), 2.34 (s, 3H), 2.05 (m, IH), 1.91 (m, IH), 1.34 (m, 2H), 
0.89 (t, J - 5.4 Hz, 3H); HRMS (ESI) [M+H]"" calculated for C25H27BrN302 
480.1281, found 480.1274. 

Example 4 

(5-Cyano-8-fluoro-l-propyl-l^,4^-tetrahydro«pyrano[3,4-b]mdol-l-yI)a^ 
acid 

5-Bromo-2-'fluoroaniline 

[0166] Iron powder (9.3 g, 0.166niM) and ammoniimi chloride (1.7g, 0.032mM) 
were stirred in water (42ml) at lOO^C for 30 minutes. Commercially available 2- 
nitro 4-bromo fluorobenzene (9.2g, OAlmM) was added drop wise to the above 
solution over a period of 45 minutes. The reaction was stirred at 100°C for an 
additional five hours. Water was removed in vacuo. The resultant cmde solution 
was stirred in ethyl acetate (lOOmL) for 20 minutes and the organic solution was 
decanted ofT. This wash was repeated two more times. The organic layers were 
combined, dried (MgS04), passed through a plug of Si029 and concentrated to 
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afford 4.2g (53% yield) of the desired product as a red oil. The product was used 



Wll 



hout further purification. NMR (CHCI3) 5 3.78 (bs, 2H); 6.65-7.07(m, 3H). 



[01671 See, Courtin, A. Helv. Chim. Acta. 66, 1, (1983), h^eby incorporated by 
reiference. 

5*Bromo-2-fluorophenylhydrazme 

[01681 A solution of sodium nitrate (0.49g, 0.007mM) in water (1 .5ml) was 
added drop wise to a vigorously stirred heterogeneous solution of 5-bromo-2- 
fliLoroaniline (1.4g) in concentrated HCl(aq) (3.5ml) over a 30 minutes period at 
(f C Tin (IT) chloride dihydrate (4.5g, 0.02mM) in concentrated HCl(aq) (3.5ml) 
wjis added drop wise to the above solution over a period of 30 minutes. After fee 
a<3 dition, the solution was allowed to stir at 0°C for one hour. The reaction 
solution was basified (pH>7) by slowly adding a solution of 50% aqueous NaOH 
to the reaction mixture. The water layer was washed with diethyl ether (3x). The 
organic layers were combined, dried (MgS04), and concentrated. The resultant 
scilid was thorougjily washed with hexanes. The undissolved solid was captured 
on filter and further washed with hexanes to afford 0.8 Ig (54% yield) of the 
desired product as an off-white solid. NMR (CHCI3) 5 5 .45 (bs, IH); 6.80- 
6,86(m, 2H); 7.25-7.28 (m, IH). 

[C 1691 See, McKittrick, B. et al, J. HeterocycUc Chem. 27, 2151 (1990), hereby 
ir corporated by reference. 

4 Bromo-7-fluoro Tryptophol 

[( 11701 2,3-Dihydrofuran (2.0ml, 0.026inM) was added to a solution of 5-bromo- 
2^fluorophenyl hydrazine (4.43g, 0.21mM) in dry THF (40ml) at O^'C. 
Cioncentrated HCl(aq) (2.0ml) was added to the mixture and the reaction was 
a lowed to warm to room temperature and stirred overnight. THF was removed 
in vacuo. The crude residue was taken up in water and washed with ethyl acetate 
(: Jx). The organic layers were combined, dried (MgS04), and concentrated to 
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afford 4.2g of a mixture of the mono and di-adducts as a red oil. This cmde 
mixtmre was used without further purification in the next step. 

[0171] Zinc chloride (5.4g, 0.39mM) and the crude mixture were stirred m 
ethylene glycol at 160°C for three hours. The reaction was cooled and diluted 
with 10% HCl (aq) (50ml). The aqueous layer was washed wifli ediyl acetate 
(3x). The organic layers were combined, dried (MgS04), and concentrated. The 
product was purified by using siUca gel flash chromatography (mobile phase: 
3:2/hexanes: ethyl acetate) to afford 1.2g (yield: 21%) of the desired product as an 
off-white solid. NMR(CHCl3) 6 3.26 (t, 2H, 6.3Hz); 3.96(t, 2H, 6.4Hz); 6.75 (m, 
IH); 7.15(m, 2H); 8.54(bs, IH). 

5-Bromo-8-fluoro-l-propyl-l,3,4,9-tetrahydropyraiio[3,4-b]mdole-l-acetic 
acid Ethyl Ester 

[0172] BFs-etherate (0.74ml, 0.0059mM) was added to a solution of 4-bromo-7- 
fluorotryptophol (l.Og, 0.0039mM) and ethyl butyrylacetate (0.93ml, 0.0059mM) 
in dry dichloromethane (15ml). This reaction was stirred for three hours at room 
temperature. Sat. NaHCOs (aq) (15ml) was added to quench the reaction. The 
solution was washed with DCM (2X). The organic layers were combined, dried 
(MgS04), passed through a plug of SiOa, and concentrated to afford 1.02g (66% 
yield) of the desired product as an off-white soUd. NMR (CHCI3) S 0.87 (t, 3H, 
7.38Hz); 1.44(m, IH); 1.28(t, 3H, 7.14Hz); 1.39(m, IH); 1.93(m, IH); 2.03(m, 
IH); 2.91m(m, IH); 3.06(m IH); 3.15(m, 2H), 3.91(m, IH); 4.03(m, IH), 
4.22(m, 2H); 6-72(m, IH); 7.09(m, IH); 9.50(s, IH). 

5-Cyano-8-fluoro-l-propyl-l^,4,9-tetrahydropyrano[3,4-b]uidole-l-acetic 
acid Ethyl Ester 

[0173] The above ester (1 .02g, 0.026mM) was dissolved in N-Methyl 
pyrrolidinone (12ml). This solution was distributed equally into four Personal 
Chemistry microwave reaction vessels. CuCN (0.085g, 0.0096mM) was added 
into each reaction vessel. The reaction vessels were heated, under microwave 
conditions, at 220*'C for 15 minutes. The reaction solutions were combined and 
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diluted with water (SOml). The aqueous layer was washed with ethyl acetate 
(3 jC). The organic layers were combined, dried (MgS04), and concentrated. The 
product was purified by SiOa flash chromatography to afford 0.81 g (92% yield) of 
th€s desired product as an off-white solid. NMR (de-DMSO) 8 0.78 (t, 3H); 
0.{;6(m, 2H); 1.0(t, 3H); L29(m, 2H); L92(m, 2H); 2.76(d, IH); 2.86(t, 2H); 
3.02(d, IH); 3.9(m, 4H); 7.07(m, IH); 7.5(m, IH); 11.94(s, IH). 

5-Cyano-8-fluoro-l-propyl-l^,4,9-tetrahydropyraiio[3,4--b]indole-l-acetic 
acid 

[0: 174] IN NaOH(aq) (4.6ml) was added to a solution of the above ester (0.8g, 
0.( >023mM) in 1 : 1/ MeOH: THF (1 0ml) and stirred at room temperature 
overnight. THF and MeOH were removed in vacuo. The residue was diluted with 
br ne (10ml), acidified with (pH<2) concentrated HCl (aq), and washed with ethyl 
acetate (3X). The organic layers were combined, dried (MgS04), and 
concentrated to afford 0.61g (82% yield) of the desired product as a white soUd. 
Nl^ (d6-DMSO) S 0.95 (t, 3H, 5.4Hz); L23(m, IH); 1.42(m, IH); 2.05(m, IH); 
2.99-3.13 (m, 4H); 3.99(m, IH), 4.11(m, 2H); 6.90(m, IH); 7.39(m, IH); 9.45(s, 
110. 

EKampIe 5 and Example 6 

[(R)-5-cyano-8-fluoro-l-propyI-l,3,4,9-tetrahydropyrano[3,4-b]mdol-l- 



of 



as 
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[(q5)-5-cyano-8-fluoro-l-propyl-1^54,9-tetrahydropyraiio(3,4-b]indoI-l- 
y 11 acetic acid 

Resolution of (±)-5-Cyano-8-fluoro-l-propyI-l,3,4,9-tetrahydropyrano[3,4- 
b]tndole-l-acetic acid 

[0175] Preparative HPLC using CHIRALPACK-AD (250 X 20 nam) an^ 
is<)propyl alcohol in heptane (0.1% TFA) as eluant gave (R) and (S) enantiomers 
5-cyano-8-fluoro-l-propyH,3,4,9-tetrahydropyrano[3,4-b]indole-l-acetic acid 
white solids. Chiral HPLC HP 1 100 with spiderlink CHIRALPACK-AD, 250 
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X 4.6 mm, isopropyl alcohol/heptane containing 0.1% TFA (10:90), 1.0 
mL/minutes, DAD 215 nm; tR = 6.1 minutes (R enantiomer), 83 minutes (S 
enantiomer). 

[0176] Altematively, [(S)-5-cyano-8-fluoro-l-propyl-l, 3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid can be obtained by resolution with 
(+) (1S,2R) ephedrine according to llie following procedure. (±)-5-Cyano-8- 
fluoro-l-propyl-l,3,4,94etrahydropyrano[3,4-b]indole-l-acetic acid (27.75 g, 
87.8 mmol) and (+) (1S,2R) ephedrine hemihydrate (15.28 g, 87.8 mmol) were 
dissolved in a mixture of isopropyl alcohol (730 mL) and water (43 mL) with 
heating. The clear solution was seeded with 98% e.e. ephedrine salt and allowed 
to cool to room temperature overnight. The resulting solid was isolated and 
washed with isopropyl alcohol (20 mL) to give 18.82 g of salt (44% yield, >98% 
e.e.). Liberation of the salt was accomplished by addition of IN HCl and 
ethylacetate to afford 12.4 g of acid. This material was combmed with 0.9 g of 
acid obtained from previous experiments and recrystallized from eliiyl acetate (30 
mL) to afford 7.4 g in the first crop (>99.8% e.e.) and another 3.8 g in the second 
crop (99.3-99.6% e.e.). These two crops were combined to give 1 1.1 g of 
resolved (S) acid (40% yield, >99.5% e.e.). Concentration of the mother Uquor 
afforded 2.4 g of (S) acid (98% e.e.). 

[0177] The absolute configuration of the compound of Example 5 was 
determined by single crystal X-ray crystallography of the 4-bromobenzyl amide 
derivative. 

l-(R)-N-(4-Bromo-ben2yI)-2-(5-cyano-8-fluoro-l-propyI-i;3,4,9- 
tetrahydropyraiioI3,4-b]indol-l-yl)-acetamide 

[0178] The procedure described for Example 3 was followed starting fiom 1-(R)- 
5-cyano-8-fluoro-l -propyH ,3,4,9-tetrahydropyrano[3,4-b]indole-l-acetic acid. 
IH NMR (d6-DMSO) 6 0.79 (t, 3H, 5.4Hz); 0.94(m, IH); 1.31(m, IH); 1.96(m, 
2H); 2.75 (d, IH, 10.2Hz); 2.91(m, 3H), 4.03(m, 2H); 4.21(d, 2H, 4.5Hz); 
7.09(m, 3H); 7.37(d, 2H, 6.0Hz); 7.52(m, IH); 8.22(t, IH, 6.0Hz); 11.93(s, IH); 
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MS: M-H: 482.1; CHN for C24H23BrFN302 - Theory: C: 59.51, H: 4.79, N: 8.68 
Fbmid: C: 59.53, H: 4.86, N: 8.66. 

Example 7 

5, 8-Dichloro-l-propyl-l,354,9-tetrahydro-pyrano[3,4-b]indoI-l"-yl)acetic acid 
4, 7-Dichloro-Tryptophol 

[0179] To a solution of 2,5 dichlorophenylhydrazine hydrochloride (20.4g 0.1 1 
m[)l) in THF (80 mL) at 0°C was added dropwise a solution of 2,3-dihydro£uran 
(1 0.5 mL, 0.14 mol), water (15 mL) and HCl concentrated (5 mL). After stiiring 
for 4 hours, the reaction mixture was diluted with ether (100 mL). The organic 
solution was washed with saturated NaCl (2 x 50 mL) and dried (Na2S04) and 
concentrated. The residue was dissolved in ethylene glycol (60 mL), treated with 
ZJ1CI2 (34.6 g, 0.25 mol), and heated at 140*^C for 8 hours. The reaction mixture 
w^ cooled down to room temperature and 10% HCl was added. The mixture 
w IS extracted with ethyl actetate (3 x 75 mL) and washed with brine. The . 
01 ganic solution was dried over Na2S04 and concentrated. Hie residue was 
pi rifled by flash chromatography (silica gel 60, EtOAciHexane 3:1) to give 10.4 
g [39%) of title compound as a Hght brown oil. IH NMR (CDCI3): 300 MHz 6 
8.35 (bs, IH), 7.16 (d, J = 2.1 Hz, IH), 7.09 (d, J = 8.4 Hz, IH), 7.01 (d, J = 8.1 
He, IH), 3.95 (t, J = 6.3 Hz, 2H), 3.25 (t, J = 6.3 Hz, 2H), L49 (bs, IH). 

5,J-DichIoro-l-propyI-l,3,4,9-tetrahydropyrano[3,4-b]mdole-l-acetic Acid 
£ihyl Ester 

[0180] To a solution of 5,8 dichloro tryptophol (4.25 g, 18.55 mmol) and ethyl 
btityrylacetate (4.37 mL, 27.63 mmol) in CH2CI2 (40 mL) was added BF3xOEt2 
(3150 mL, 27.63 mmol) dropwise at room temperature. The solution was stirred 
for 2 hours and then washed with saturated aqueous NaHCOs (30 mL) and brine 
and concentrated. The oil was then purified by flash chromatography (siUca gel 
60, EtOAc:Hexane 4:1) to yield 1.5 g (32%). IH NMR (CDCI3): 300 MHz 6 9.55 
(bb, IH), 7.03 (d, J = 8.10 Hz, IH), 6.95 (d, J = 8.10 Hz, IH), 4.3 (m, 2H), 4.02 
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(m, IH), 3.89 (m, IH), 3.01 (m, 2HX 2.99 (m, IH), 2.92(m, IH), 2.01 (m, 2H), 
1.28 (m, 5H), 0.88 (t, J = 7.30 Hz, 3H). 

5,8-Dichloro-l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]mdole-l-acetic acid 

[0181] To a solution of 5,8 dichloro-l-propyH,3,4,9-tetrahydropyrano[3,4- 
b]indole-l-acetic acid ethyl ester (1.2 g, 3.24 mmol) in EtOH (35 mL) was added 
1 N NaOH (7 mL). The reaction naixture was stirred at 50°C for 6 hours. The 
most of EtOH/NaOH was removed under reduced pressure and the resulting 
mixture was purified on HPLC to yield a white sohd 0.730g (66%). IH NMR 
(CDCI3): 300 MHz 5 9*12 (bs, IH), 7.03 (d, J = 8.26 Hz, IH), 6.96 (d, J - 8.26 
Hz, IH), 4.04 (m, 2H), 3.14(m, 2H), 3.06(m, 2H), 2.03 (m, 2H), 1.42 (m, IH), 
1.21(m, IH), 0.89 (t, J = 7.34 Hz, 3H). 

Example 8 and Example 9 

[(R)-5,8-dichloro-l-propyl-l,3,4^-tetrahydropyrano[3,4-b]mdol-l^^^ 
acid 

[(S)-5,8-dichloro-l-propyH,3,4,9-tetraIiydropyrano[3,4-b]indol-l-yl]acetic 
acid 

Resolution of (±)-5,8-dichloro-l-pr opyl-1 ,3,4,9-tetr ahydropyrano[3,4-b]indole- 
1-acetic Acid 

[0182] Preparative HPLC using CHIRALCEL OJ (250 x 20 mm) and 3% 
isopropyl alcohol in heptane (0.1% TFA) as eluant gave (S) and (R) enantiomer 
of 5,8-dichloro-l-propyH,3,4,9-tetrahydropyraQo[3,4-b]indole-l-acetic acid as a 
white solid. Chiral HPLC - HP 1 100 with spiderlink; CHIRALCEL OJ, 250 x 4.6 
mm, isopropyl alcohol/heptane (containing 0.1% TFA) = 3:97, 1.0 mL/minutes, 
DAD 215 nm; ta = 10.2 minutes (S enantiomer), 15.7 minutes (R enantiomer). 
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Etample 10 

(5-cyano-6-fluoro-8"methyl-l-propyl-l,3,4,9-tetrahydropyrano[3,4-blindol- 
l)1)acetic acid 

44Bromo-3-fluoro-6-nitrotoluene 

[0183] To a stirred solution of 4-bromO"3-fluorotoluene (10 g, 52.9 mmol) in 
H2SO4 (100 niL) was added KNO3 (5.34 g, 52.9 mmol) at O^C. After stirring 
overnight at room temperature, the reaction mixture was poured into ice (200 g) 
and extracted with EtOAc (3 x 300 mL). The organic solution was washed with 
biine (200 mL), dried (Na2S04), and concentrated to give 12.35 g (100%) of title 
compound as a pale yellow oil. IH NMR (CDCI3): 300 MHz S 8.29 (d, J = 6.30 
H z, IH), 7.12 (d, J = 8.61 Hz, IH), 2.60 (s, 3H). 

5 •Bromo-4-fluoro*2-methylaniUne 

[IH84] The mixture of iron powder (17.8 g, 318 mmol) and NH4CI (5.10 g, 95.4 
mmol) in water (100 mL) was refluxed for 30 minutes. To this hot mixture was 
aided 4-bromo-3-fluoro-6-mtrotoluene (18.6 g, 79.5 rmnol) slowly and then the 
r( taction mixture was refluxed for 48 hours. The mixture was cooled to room 
fesmperature and extracted with EtOAc (3 x 200 mL). The organic solution was 
vrashed with H2O (3 x 300 mL) and brine (300 mL), dried 0Sra2SO4), and 
concentrated. The residue was purified by flash chromatography (silica^ 20% 
I ;tOAc in hexanes) to give 1 1 .7 g (72%) of title compound as a pale yellow soUd. 
IH NMR (CDCI3): 300 MHz 8 6.82 (m, 2H), 3.49 (bs, 2H), 2.1 1 (s, 3H). 

5 -Bromo-4-fluoro-2-methylphenylhydrazine Hydrochloride 

[0185] To a suspension of 5-bromo-4-fluoro-2-methylaniline (1 1 .2 g, 54.9 
mmol) in concentrated HCl (35 mL) was added dropwise a solution of sodium 
idtrite (4.17 g, 60.4 mmol) in water (20 mL) over 30 minutes at O'^C. To the 
mixture was added dropwise a solution of SnCl2»2H20 (37.2 g, 165 mmol) in 

(concentrated HCl (45 mL) over 1 hour. After stirring for 2 hours at O^C, the 
reaction mixture was basified with 50% NaOH (50 mL). The mixture was further 
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diluted with water (50 mL) and treated with another 50% NaOH (20 mL) and 
then crushed ice (200 g). The reaction naixture was extracted with ether (3 x 200 
mL) and the combined organic phases were washed with brine, dried over 
Na2S04, and jSltered. The filtrate was acidified by adding an anhydrous solution 
of HCl in ether (2 N in ether, 42 mL, 82.5 mmol). The precipitate was collected 
and dried under reduced pressure to give 9.92 g (71%) of title compound as a pale 
yellow solid. IH NMR (DMSO): 300 MHz 5 10.18 (bs, 3H), 7.98 (bs, IH), 7.21 
(m,2H), 2.16 (s, 3H). 

4-BromO"5-fluoro-7-methyl Tryptophol 

[0186] To a solution of 5-bromo-4-fluoro-2-methylphenylhydrazine 
hydrochloride (4.75 g, 18.6 mmol) in 20% aqueous THF (100 mL) at O'^C was 
added dropwise a solution of 2,3-dihydrofuran (1.55 mL, 20.4 mmol) in THF (10 
mL). After stirring for 2 hours at 0*^C and 12 hours at room temperature, the 
reaction mixture was diluted with ether (lOOmL). The organic solution was 
washed with saturated NaHCOs (2 x 100 mL) and brine (100 mL), dried 
(Na2S04) and concentrated. The residue was dissolved in ethylene glycol (50 
mL), treated with ZaCb (5.58 g, 40.9 mmol), and heated at 170'*C for 4 hours. 
The reaction mixture was cooled down to room temperature and 6 N HCl (100 
mL) was added. The mixture was extracted with ether (3 x 100 mL) and washed 
with water (200 mL) and brine (200 mL). The organic solution was dried over 
Na2S04 and concentrated. The residue was purijBed by flash chromatography 
(siUca, 40% EtOAc in hexanes) to give 1.52 g (30%) of title compound 
containing inseparable impurities (< 20%) as a light brown oil. IH NMR 
(CDCI3): 300 MHz S 8.68 (bs, IH), 7.06 (d, J = 2.4 Hz, IH), 6.76 (d, J = 9.63 Hz, 
IH), 3.92 (t, J = 6.48 Hz, 2H), 3.21 (t, J = 6.48 Hz, 2H), 2.35 (s, 3H), 2.27 (bs, 
IH). 



BNSDOCID: <WO 03099275A1_I_> 



wo 03/099275 



PCT/US03/16294 



-67- 



5-Bromo-6-fluoro-8-methyl-l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]m 
acetic Acid Ethyl Ester 

[0l87] To a solution of 4-bromo-7-me1iiyl tryptophol (400 mg g, 1.47 inmol) and 
etl yl butyrylacetate (0.28 mL, 1.76 mmol) in CH2CI2 (5 mL) was added 
BIf3*OEt2 (0.22 mL, 1.76 mmol) dropwise at room temperature. The solution 
w$s stirred for 2 hours and then washed with saturated aqueous NaHCOs (5 mL) 
anti brine (5 mL). The organic phase was dried (NaaSOA) and concentrated. The 
residue was purified by flash chromatography (silica, 15% EtOAc in hexanes) to 
giVe 496 mg (82%) of title compound as a pale yellow solid. Mp = 137-138^C; 
1E:NMR (CDCI3): 300 MHz 8 9.73 (bs, IH), 6.76 (d, J = 10.1 Hz, IH), 4.21 (m, 
2^), 4.05 (m, IH), 3.91 (m, IH), 3.05-2.89 (m, 4H), 2.53 (s, 3H), 2.07 (m, IH), 
(m, IH), 1.38 (m, IH), 1.30 (t, J -6.98 Hz, 3H), 1.21 (m, IH), 0.89 (t,J = 
Hz, 3H). 



!)2 



08: 



5-Cyano-6-fluoro-^methyI-l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]m 
ac etic Acid Ethyl Ester 

[ODLSS] 5-Bromo-6-fluoro-8-methyH-propyl-l,3,4,9-tetrahydropyrano[3,4- 
b]tndole-l-acetic acid ethyl ester (496 mg, 1.20 mmol) and CuCN (162 mg, 1.81 
mtnol) was dissolved in N-methyl-2-pyrroUdinone (6 mL) and the solution was 
disdded into the 2 microwave reaction vessels (3.0 mL each). The reaction 
vetssels were heated in microwave at 220°C for 15 minutes. The reaction 
m ixtures in 2 vessels were combined and then diluted with water (1 0 mL). The 
citide mixture was extracted with EtOAc (3 x 20 mL). The combined organic 
phase was washed with brine (50 mL), dried over Na2S04 and concentrated. The 
re sidue was purified by flash chromatography (silica, 25% EtOAc in hexanes) to 
give 404 mg (94%) of title compound as a white solid. IH NMR (DMSO): 300 
IVHz S 12.02 (bs, IH), 11.33 (bs, IH), 7.00 (d, J = 9.00 Hz, IH), 3.96 (m, 2H), 
2 95 (d, J == 10.3 Hz, IH), 2.83 (t, J = 3.9 Hz, IH), 2.72 (d, J = 10.3 Hz, IH), 2.54 
0 , 3H), 1.99 (m, 2H), 1.28 (m, IH), 0.85 (m, IH), 0.79 (t, J = 5.41 Hz, 3H). 
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5-Cyano-6-fluoro-8-methyl-l-propyl-l^A9-tetrahydropyrano[3,4-blin 
acetic Acid 

[0189] To a solution of 5-cyaao-6-fluoro-8-methyl-l -propyl-! ,3 A9- 
tetrahydropyrano[3,4-b]indole-l-acetic acid ethyl ester (404 mg, 1.13 nnnol) in 
THF/MeOH (2.5 niL/5 mL) was added 1 N NaOH (2.26 mL, 2.26 mmol). The 
reaction mixture was stirred at ambient temperature ovemight. Most of the 
THF/MeOH was removed tinder reduced pressure and the resulting mixture was 
acidified with 1 N HCl. The mixture was extracted with EtOAc (3 x 10 mL). 
The combined organic phase was washed with brine (20 mL), dried over Na2S04 
and concentrated to provide 341 mg (91%) of title compound as a white solid. IH 
NMR (DMSO): 300 MHz S 12.02 (bs, IH), 11.33 (bs, IH), 7.00 (d, J = 9.00 Hz, 
IH), 3.96 (m, 2H), 2.95 (d, J - 10.3 Hz, IH), 2.83 (t, J = 3.9 Hz, IH), 2.72 (d, J - 
10.3 Hz, IH), 2.54 (s, 3H), 1.99 (m, 2H), 1.28 (m, IH), 0.85 (m, IH), 0.79 (t, J = 
5.41 Hz, 3H). 

Example 11 and Example 12 

[(R)-5-cyano-6-fluoro-8-methyH-propyH^,4,9-tetraliydropyrano[3,4- 
b]iiidol-l-yl]acetic acid 

[(S)-5-cyano-6-fluoro-8-methyl-l-propyH,3,4,9-tetrahydropyrano[3,4- 
blindoM-ylJacetic acid 

Resolution of (±).5-Cyano-6-fIuoro-8-metliyl'-l-propyl-l^,4^' 

tetrahydropyrano [394-b]indole-l-acetic Acid 

[0190] Preparative HPLC using CHIRALPACK-AD (250 x 20 mm) and 10% 
isopropyl alcohol in heptane (0.1% TFA) as eluant gave (R) and (S) enantiomers 
of 5-cyano-6-fluoro-8-methyl-l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]indole-l- 
aceticacidas white solids. HRMS (ESI) [M+Hf calculated for C18H20FN2O3 
331.1453, found 331.1447 (R enantiomer) and 331.1452 (S enantiomer); Chiral 
HPLC HP 1 100 with spiderlink CHIRALPACK-AD, 250 x 4.6 mm, isopropyl 



BNSDOCtD: <WO 03099275A1 L> 



wo (13/099275 



PCT/US03/16294 



-69- 



alcohol/heptane containing 0.1% TFA (10:90), 1.0 mL/minutes, DAD 215 nm; tR 
= 7.19 minutes (R enantiomer), 9.27 minutes (S enantiomer). 

[0191] Example 13-30 were synthesized following the above mentioned 
pioceduire for example 1 using the intermediates 4-Chloro or 4-Bromotiyptophol 
at d reacting with P-ketoesters like methylacetoacetate, ethylpropionyl acetate, 
etiylbutyryl acetate, ethylisobutyryl acetate, methyl-3-oxo-6-octenoate, 
et aylbenzoyl acetate, metiiyl-4-mefhoxycarbonyl benzoyl acetate, ethyl 3 or 4- 
nitrobenzoyl acetate, ethyl 2-fluorobenzoyl acetate, ethyl j8-oxo-3-furan 
propionate or ethyl-3,4,5-trimethoxybenzoyl acetate. The resulting esters were 
hj drolyzed using IN (aq) NaOH in THF/MeOH. 

[0192] Examples 31-49 were synthesized following Suzuki reaction conditions 
using 5-bromo-l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]indole-l-acetic Acid 
Elhyl Ester (1 eq), corresponding boronic acids (1.2 eq), Pd(Ph3P)4 (0.1 eq) and 
2M Na2C03 in dimethoxy ethane as solvent at 65°C (overnight). The resulting 
es ters were hydrolyzed using IN (aq.) NaOH in THF/MeOH. 

[0193] Examples 50-57 were synthesized following the above mentioned 
procedure for example 1 using the intermediate 4,7-dichlorotryptophol and 
reacting with P-ketoesters like methyl-3-oxo-6-octenoate, ethylisobutyryl acetate, 
et aylbenzoyl acetate, ethyl P-oxo-3-furan propionate, ethylisoamyl acetoacetate, 
et[iyl-3,4,5-trimethoxybenzoyl acetate, ethyl 2-fluorobenzoyl acetate or methyl-4- 
methoxycarbonyl benzoyl acetate. The resulting esters were hydrolyzed using IN 
(aq) NaOH in THF/MeOH. 

[0194] Examples 58-66 were synthesized following the above mentioned 
piocedure for example 1 using the intermediates 4-Bromotryptophol and reacting 
with P-ketoesters like ethylbutyryl acetate, ethylisobutyryl acetate, methyl-3-oxo- 
6-octenoate, ethyl P-oxo-B-furan propionate, ethylbenzoyl acetate, ehtyl-3,4,5- 
tr methoxybenzoyl acetate, ethyl 4 or 3-nitrobenzoyl acetate or ethyl 2- 
fl iiorobenzoyl acetate. The product was converted to the corresponding 5-cyano- 
l,3,4,9-tetrahydropyrano[3,4-b]indole-l-acetic Acid Ethyl Ester derivatives using 
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CuCN in NMP xising the microwave conditions provided in the Example 1 . The 
resulting esters were hydrolyzed using IN (aq) NaOH in THF/MeOH. 

[0195] Examples 67-69 were synthesized following the above mentioned 
procedure for example 1 using the intermediates 4,7-dichloro or 4-bromo or 4- 
chlorortryptophol and reacting with 3-oxoenanthic acid methyl ester. The 
resulting esters were hydrolyzed using IN (aq) NaOH in THF/MeOH. 

[0196] Examples 70 and 71 were synthesized following the above mentioned 
procedure for example 1 using the intermediates 4-chlorortryptophol and reacting 
with dimethyl 1,3-acetonedicarboxylate. The resulting ester was hydrolyzed 
using IN (aq) NaOH in THF/MeOH to give both 70 and 71 . 

[0197] Examples 72-88 were synthesized following the above mentioned 
procedure for example 1 using the intermediates 7-Chloro or 7-Bromotryptophol 
and reacting with p-ketoesters like methylacetoacetate, ethylpropionyl acetate, 
ethylbutyryl acetate, ethyUsobutyryl acetate, 3-oxoenanthic acid methyl ester, 
methyl-3-oxo-6-octenoate, ethylbenzoyl acetate, ethyl p-oxo-3-furan propionate 
or methyl-4-methoxycarbonyl benzoyl acetate. The resulting esters were 
hydrolyzed using IN (aq) NaOH in THF/MeOH, 

[0198] Examples 89-97 were synthesized following Suzuki reaction conditions 
using 8-bromo-l-propyH,3A9-tetrahydropyrano[3,4-b]indole-l-acetic Acid 
Etiiyl Ester (1 eq), corresponding boronic acids (1.2 eq), Pd(Ph3P)4 (0.1 eq) and 
2M Na2C03 in dimethoxy ethane as solvent at 650oC (ovOTiight). The resulting 
ester was hydrolyzed using IN aq. NaOH in THF/MeOH. 

[0199] Example 98 was synthesized using 8-bromo-l-propyH ,3,4,9- 
tetrahydropyrano[3,4-b]indole-l-acetic Acid Ethyl Ester using CuCN in NMP 
using the microwave conditions provided in the Example 1. The resulting ester 
was hydrolyzed using IN (aq) NaOH in THF/MeOH. 

[0200] Examples 99-114 were synthesized following the above mentioned 
procedure for example 1 using the mtermediates 5,7-dichloro or 6,7-dichloro or 



03099275A1 1 > 



wo 03/099275 



PCT/US03/16294 



-71 - 



4,6-dichlorotryptophol and reacting with p-ketoesters like methylacetoacetate, 

etiylpropionyl acetate, ethylbutyryl acetate, ethylisobutyryl acetate, 3- 

ra oenanthic acid methyl ester, methyl-3-oxo-6-octenoate, ethylbenzoyl acetate, 

methyl-4-methoxycarbonyl benzoyl acetate, ethyl 3 or 4-nitrobenzoyl acetate, 

etiyl 2-fluorobenzoyl acetate, ethyl p-oxo-S-furan propionate or ethyl-3,4,5- 

trimethoxybenzoyl acetate. The resulting esters were hydrolyzed using IN (aq) 

N^OHinTHF/MeOH, 

[0201] Examples 115-121 were synthesized following the above mentioned 
procedure for example 1 using the intermediate 7-trifluoromethyltryptophol and 
reacting with p-ketoesters like methylacetoacetate, ethylpropionyl acetate, 
et lylbutyryl acetate, ethylisobutyryl acetate, 3-oxoenanthic acid methyl ester, 
mBthyl-3-oxo-6-octenoate, ethylbenzoyl acetate. The resulting esters were 
hj drolyzed using lN(aq) NaOH in THF/MeOH. 

[0202] Examples 122-128 were synthesized following the above mentioned 
piDcedure for example 1 using the intermediate 4,7-difluorotryptophol and 
reacting with p-ketoesters like methylacetoacetate, ethylpropionyl acetate, 
et lylbutyryl acetate, ethylisobutyryl acetate, 3-oxoenanthic acid methyl ester, 
methyl-3-oxo-6-octenoate or methyl-4-methoxycarbonyl benzoyl acetate. The 
resulting esters were hydrolyzed using IN (aq) NaOH in THF/MeOH. 

[Q203] Examples 129-136 were S3^thesized following the above mentioned 
pibcedure for example 1 using the intermediate 7-chloro-4- 
tr fluoromethyltryptophol and reacting with p-ketoesters like methylacetoacetate, 
etiylpropionyl acetate, ethylbutyryl acetate, ethylisobutyryl acetate, 3- 
o:?[:oenanthic acid methyl ester, methyl-3-oxo-6-octenoate ethylbenzoyl acetate or 
et [lyl p-oxo-3-furan propionate. The resulting esters were hydrolyzed using IN 
(aq) NaCH m THF/MeCMH. 

[fl204] Examples 137-139 were synthesized following the above mentioned 
procedure for example 1 using the intermediate 4,7dimethyltryptophol and 
reacting with p-ketoesters like methylacetoacetate, ethylpropionyl acetate or 
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ethylbutyryl acetate. The resulting esters were hydrolyzed using IN (aq) NaOH 
inTHF/MeOH. 

[0205] Examples 140-146 were synthesized following the above ncientioned 
procedure for example 1 using the intermediate 4-fluoro-7-methyltryptophol and 
reacting with |5-ketoesters like methylacetoacetate, ethylpropionyl acetate, 
ethylbutyryl acetate, ethylisobutyryl acetate, 3-oxoenanthLc acid methyl ester, 
methyl-3~oxo-6-octenoate or ethylbenzoyl acetate. The resulting esters were 
hydrolyzed using IN (aq) NaOH in THF/MeOH. 

[0206] Examples 147-151 were synthesized following Suzuki reaction conditions 
using 5-bromo-8-fluoro-l-propyH,3,4,9-tetrahydropyrano[3,4-b]indole-l-acetic 
Acid Ethyl Ester (1 eq), corresponding boronic acids (1.2 eq), Pd(Ph3P)4 (0.1 eq) 
and 2M Na2C03 in dimethoxy ethane as solvent at 650C (overnight). The 
resulting ester was hydrolyzed using IN (aq) NaOH in THF/MeOH. 

[0207] Example 152 was synthesized by hydrolyzing the intermediate 5-bromo- 
8-fluoro-l-propyH,3,4,9-tetrahydropyrano[3,4-b]indole-l-acetic acid ethyl ester 
in example 4 using IN (aq) NaOH in THF/MeOH. 

[0208] Example 153 was synthesized by hydrolyzing the intermediate 5-bromo- 
8-methyl-l-propyH,3,4,9-tetrahydropyrano[3,4-blindole-l-acetic acid ethyl ester 
in example 1 using IN (aq) NaOH in THF/MeOH. 

[0209] Examples 154-162 ware synthesized following the above mentioned 
procedure for example 1 using the intermediate 4,5,7-trichlorotryptophol and 
reacting with p-ketoesters like methylacetoacetate, ethylpropionyl acetate, , 
ethylbutyryl acetate, ethylisobutyryl acetate, 3-oxoenanthic acid methyl ester, 
methyl-3-oxo-6-octenoate or ethylbenzoyl acetate or ethyl |i-oxo-3-fhran 
propionate. The resulting esters were hydrolyzed using IN (aq) NaOH in 
THF/MeOH. 

[0210] Examples 163-169 were synthesized following the above mentioned 
procedure for example 1 using tiie intermediate 4-bromo-7-fluoro-5- 
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m^thyltryptophol and reacting with p-ketoesters like methylacetoacetate, 

i 

ethylpropionyl acetate, ethylbutyryl acetate, ethylisobutyryl acetate, 3- 
oxoenanthic acid methyl ester, ethylbenzoyl acetate, methyl-3-oxo-6-octeiioate or 
m<5thyl-4-methoxycarbonyl benzoyl acetate. The resulting estere were hydrolyzed 
using IN (aq) NaOH in THF/MeOH. 

[Oill] Examples 170-172 were synthesized using l-butyl-5-bromo-8-fluoro-6- 
methyH ,3,4,9-tetrahydropyrano[3,4-b]indole-l-acetic acid etihyl ester or 5- 
biomo-8'fluoro-6-methyH-phenyH,3,4,9-tetrahydropyrano[3,4-b]indole-l- 
ac etic acid ethyl ester or 5-bromo-l-(4'carbonylethoxyphenyl)-8-fIuoro-6-methyl- 
l3b,4,9-tetrahydropyrano[3,4-b]indole-l-acetic acid ethyl ester using CuCN in 
NMP using the microwave conditions provided in the Example 1. The resulting 
es iters were hydrolyzed using IN (aq) NaOH in THF/MeOH, 

[( 1212] Examples 173-180 were synthesized following the above mentioned 
p rocedure for example 1 using the intennediate 4-bromo-7-chloro-5- 
methyltryptophol and reacting with p-ketoesters like methylacetoacetate, 
e hylpropionyl acetate, ethylbutyryl acetate, ethylisobutyryl acetate, 3- 
cxoenanthic acid methyl ester, methyl-3-oxo-6-octenoate, ethylbenzoyl acetate, or 
raethyl-4-methoxycaibonyl benzoyl acetate. The resulting est^ were hydrolyzed 
lising IN (aq) NaOH in THF/MeOH- 

[0213] Examples 181-188 were synthesized from the intermediate esters from 
t [le examples 1 73-1 80 using CuCN in NMP using the microwave conditions 
provided in the Example 1 . The resulting esters were hydrolyzed using IN (aq) 
] sTaOH in THF/MeOH, 

[0214] Examples 189-193 were synthesized following the above mentioned 
])rocedure for example 1 using the intermediate 4-bromo-5,7-difluorotryptophol 
imd reacting with p-ketoesters like ethylpropionyl acetate, ethylbutyryl acetate, 3- 
oxoenanthic acid methyl ester, ethyl |i-oxo-3-furan propionate or ethylisobutyryl 
acetate. The resulting esters were hydrolyzed using IN (aq) NaOH in 
rHF/MeOH. 
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[0215] Examples 194-198 were synthesized from the intemiediate esters from 
the examples 1 89-193 using CuCN in NMP using the microwave conditions 
provided in the Example 1. The resulting esters were hydrolyzed using IN (aq) 
NaOHinTHF/MeOH. 

[0216] Examples 199-204 were synthesized following the above mentioned 
procedure for example 1 using the intermediate 4-bromo-5-fluoro-7- 
mefhyltryptophol and reacting with P-ketoesters like ethylpropionyl acetate, 
ethylbutyryl acetate, ethylisobutyryl acetate, 3-oxoenanthic acid methyl ester or 
methyl-4-methoxycarbonyl benzoyl acetate. The resulting esters were hydrolyzed 
using IN (aq) NaOH in THF/MeOH. 

[0217] Examples 205-209 were synthesized from the intermediate esters from 
the examples 199-204 using CuCN in NMP using the microwave conditions 
provided in the Example 1. The resulting esters were hydrolyzed using IN (aq) 
NaOH in THF/MeOH. 

[0218] Examples 210-213 were synthesized following the above mentioned 
procedure for example 1 using the intermediate 4,7-dibromotryptophol and 
reacting with (i-ketoesters like ethylpropionyl acetate, ethylbutyryl acetate, 
ethylisobutyryl acetate or 3-oxoenanthic acid methyl ester. The resulting esters 
were hydrolyzed using IN (aq) NaOH in THF/MeOH. 

[0219] Example 214-218 were synthesized using the ethyl ester of examples 152, 
175 and 165 as intermediates using CuCl or Cul in NMP using the microwave 
conditions provided in the Example 1. The resulting esters were hydrolyzed 
using IN (aq) NaOH in THF/MeOH. 

[0220] Examples 219-223 were synthesized following the above mentioned 
procedure for example 1 using the intermediate 4-bromo-5-methyl-7- 
fluorotryptophol and reacting with |3-ketoesters like methylacetoacetate, 
ethylpropionyl acetate, ethylisobutyryl acetate or methyl-3-oxo-6-octenoate. The 
intermediate esters were converted to the cyano compoimds using CuCN in NMP 
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using the microwave conditions provided in the Example 1 . The resulting esters 
wlere hydrolyzed using IN (aq) NaOH in THF/MeOH. 

Example 224 

(i-Methyl-5-methyIcarbamoyl-l-propyH53,4,9-tetrahydro-pyrano[3,4- 
b |mdol-l-yl)-acetic Acid 

4-Bromo-3-[2-(tert-butyl-dimethyl-snanyloxy)-ethyll-7-methyl"lH4ndol^ 

[(12211 A mixture of 2-(4-bromo-7-methyl-lH-indol-3-yl)-ethanol (2.51 g, 9,89 
npnol), imidazole (1.68 g, 24.7 mmol) and tert-butyldimethylsilyl chloride (1.79 
1 1 .9 mmol) in DMF (30 mL) was stirred overnight at room temperature. The 
niiaction mixture was diluted with EtOAc (200 mL). The organic solution was 
A;^^ashed with H2O (5x200 mL) and brine (200 mL), dried (Na2S04), and 
c ^ncentrated to give 3.49 g (96%) of title compoimd as yellow oil. IH NMR 
C :DCl3): 300 MHz S 8.14 (bs, IH), 7.1 1 (d, J - 7.59 Hz, IH), 6,99 (s, IH), 6.72 
(1, J - 7.59 Hz, IH), 3.90 (t, J = 7.17 Hz, 2H), 3.19 (t, J = 7.17 Hz, 2H), 2.31 (s, 
3H), 0.87 (s, 9H), -0.08 (s, 6H). 

3-[2-(tert-Bu1yMimethyI-sflanyloxy)-ethyl]-7-meth^ 

siicid 

[92221 To a suspension of KH (1.85 g of 30 wt% in oil, 13.85 mmol) in THF 
(100 mL) was added a solution of 4-bromo-3-[2-(tert-butyl-dimethyl-silanyloxy)- 
£ thyl]-7-methyl-lH-indole (3.40 g, 9.24 mmol) in THF (10 mL) at O^C. After 
s tirring for 40 minutes, the solution was cooled to -78^C and tert-BuLi (10.9 mL 
of 1.7 M in p^tane, 18.47 mmol), precooled to -78^C, was added. After stirring 
lor 1 hour at -78^C, the reaction mixture was transferred to the flask containing 
jinhydrous CO2 (dry ice, 100 g) via cannula imder N2 atmosphere at -78°C. The 
ituspension was warmed to room temperature very slowly using cold bath. The 
mixture was diluted with EtOAc (200 mL) and the organic solution was washed 
with 1 N HCl (2x200 mL), H2O (200 mL) and brine (200 mL). The organic phase 
vas dried (Na2S04) and concentrated. The residue was purified by flash 
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chromatogr£q)hy (silica, 15% EtOAc in hexanes) to give 0.74 g (41% based on the 
recovered SM) of title compound as a white soUd. IH NMR (CDCI3): 300 MHz 
8 8.26 (bs, IH), 7.84 (d, J = 7.56 Hz, IH), 7.32 (d, J = 2.46 Hz, IH), 7.12 (d, J = 
7.56 Hz, IH), 3.98 (t, J = 6.39 Hz, 2H), 3.33 (t, J = 6.39 Hz, 2H), 2.63 (s. 3H), 
0.89 (s, 9H), -0.08 (s, 6H). 

3-[2-(tert-Butyl-diinethyI-silanyIoxy>-ethyll-7-methyl-lH-indole-^ 
acid methylainide 

[0223] To a solution of 3-[2-(tert-butyl-dimethyl-silanyloxy)-ethyl]-7-metfiyl- 
lH-indole-4-caiboxylic acid (150 mg, 0.45 mmol), EDCI (104 mg, 0.54 mmol) 
and HOBt (91 .2 mg, 0.68 mmol) in DMF (3 mL) was added 
diisopropylethylamine (0.39 mL, 2.25 romol) at room temperature. A solution of 
methylamine (0.45 mL of 2.0 M in THF, 0.90 mmol) was added to the mixture 
and the mixture was stirred overnight at room temperature. The solution was 
diluted with H2O (5 mL) and extracted with EtOAc (3x10 mL). The organic 
solution was washed brine (20 mL), dried (Na2S04) and concentrated. The 
residue was purified by flash chromatography (siUca, 40% EtOAc in hexanes) to 
give 140 mg (90%) of title compound as a pale yellow solid. IH NMR (CDCI3): 
300 MHz 8 8.28 (bs, IH), 7.20 (m, 2H), 7.00 (d, J = 7.35 Hz, IH), 6.40 (bs, IH), 
3.91 (t, J = 6.41 Hz, 2H), 3.08 (m, 5H), 2.54 (s, 3H), 0.88 (s, 9H), -0.08 (s, 6H). 

(8-Methyl-5-methyIcarbamoyl-l-propyI-l,3,4^-tetrahydro-pyrano[3A 
b]indol-l-yl)-acetic Acid Ethyl Ester 

[0224] To a solution of 3-[2-(tert-butyl-dimethyi-silanyloxy)-ethyl]-7-methyl- 
lH-indole-4-carboxylic acid methylamide (100 mg, 0.289 mmol) and efliyl 
butyrylacetate (92 mL, 0.578 mmol) in CH2CI2 (2 mL) was added BF3»OEt2 
(0.1 1 mL, 0.867 mmol) dropwise at room temperature. After stirring ovonigbt, 
the solution was diluted Avith CH2CI2 (10 mL) and then washed with saturated 
aqueous NaHCOa (10 mL) and brine (10 mL). The organic phase was dried 
(NsliSOa) and concraitrated. The residue was purified by flash chromatogr^hy 
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(siUca, 50% EtOAc in hexanes) to give 88 mg (82%) of title compoxmd as a 
yel low solid. IH NMR (CDCI3): 300 MHz S 9.54 (bs, IH), 7.12 (d, J - 7.38 Hz, 
IE ), 6.89 (d, J = 7.38 Hz, IH), 6.05 (d, J = 4.71 Hz, IH), 4.15 (m, 2H), 3.96 (m, 
IE), 3.86 (m, IH), 3.03-2.83 (m, 7H), 2.48 (s, 3H), 2.00 (m, 2H), 1.37 (m, IH), 
l.::5 (t, J = 6.84 Hz, 3H), 1.22 (m, IH), 0.87 (t, J - 7.17 Hz, 3H). 

(8iMethyl-5-methylcarbamoyl-l-pTOpyM,3,4^^^ 
b]indol-l-yl)-acetic Acid 

[0 225] To a solution of (8-me<hyl-5-methylcarbamoyl-l-propyl-l ,3 A9- 
te rahydro-pyrano[3,4-b]indol-l-yl)-acetic acid ethyl ester (87 mg, 0.234 nunol) 
in THF/MeOH (1.5 mL/1.5 xnL) was added 1 NNaOH (0.468 mL, 0.468 mmol). 
T le reaction mixture was stirred at ambient temperature overnight. The most of 
T fflP/MeOH was removed under reduced pressure and the resulting mixture was 
a(ddified with 1 N HCl. The mixture was extracted with EtOAc (3x10 mL). The 
combined organic phase was washed with brine (20 mL), dried over Na2S04 and 
o mcentrated. The residue was purified by preparative HPLC to give 67 mg 
04%) of title compound as a white solid. Mp = 89-9^0; HRMS (ESI) [M+Hf 
tlculated for C19H25N2O4 345.1809, found 345.1807; IH NMR (DMSO-de): 300 
Ttez 8 10.63 (s, IH), 8.00 (s, IH), 6.97 (d, J = 6.00 Hz, IH), 6.84 (d, J = 6.00 Hz, 
ip), 3.89 (m, IH), 3.81 (m, IH), 2.93-2.46 (m, lOH), 2.01 (m, 2H), 1.29 (m, IH), 
82 (m, IH), 0.78 (t, J = 5.10 Hz, 3H). LCMS retention time: 1.936 minutes. 



Example 225 

|B-Fluoro-5-(moiphoIiiie-4-carbonyI>-l-propyl-13A9-t^^ 
h]indol-l-yl]-acetic Acid 

f^-Bromo-l-[2Ktert-bi*<yl-dimethyl-silanyloxy)-ethyll 
ji,3,4^«tetrahydro-pyrano[3,4-b]indoIe 

0226] To a solution of (5-bromo-8-fluoro-l-propyH,354,9-tetrahydro- 
)yrano[3,4-b]indoH-yl)-acetic acid ethyl ester (2.0 g, 5.02 irnnol) in THF (10 
nL) was added LAH (5.27 mL of 1 .0 M m THF, 5.27 mmol) slowly at room 
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temperature. The mixlxire was stirred for 30 minutes at room temperature. The 
reaction mixture was quenched by the addition of H2O (0.5 mL) and then 10% 
NaOH (0.5 mL) was added to the mixture. Na2S04 was added to the mixture and 
the resulting mixture was filtered. The filtrate was concentrated to give 1.79 g 
(100%) of2-(5-bromo-8-fluoro-l-propyl-l,3,4,9-tetrahydro-pyrano[3Ab]indol--l- 
yl)-ethanol as yellow oil. A mixture of 2-(5-bromo-8-fluoro-l-propyM,3,4,9- 
tetrahydro-pyrano[3,4-b]indoH-yl)-ethanol (1.79 g, 5.02 mmol), imidazole 
(0.854 g, 12.55 mmol) and tert-butyldimethylsilyl chloride (0.909 g, 6.03 mmol) 
in DMF (10 mL) was stirred overnight at room temperature. The reaction 
mixture was diluted with EtOAc (100 mL). The organic solution was washed 
with H2O (5x100 mL) and brine (100 mL), dried (Na2S04), and concentrated. 
The residue was purified by flash chromatography (silica, 7% EtOAc in hexanes) 
to give 2.29 g (97%) of title compound as a white soUd. IH NMR (CDCI3): 300 
MHz 5 8.97 (bs, IH), 6.95 (dd, J = 8.37, 4.17 Hz, IH), 6.57 (d, J = 10.41, 8.37 
Hz, IH), 3.98-3.54 (m, 4H), 3.00 (m, 2H), 2.00-0.90 (m, 6H), 0.80 (s, 9H), 0.74 
(d, J - 7.32 Hz, 3H), 0.06 (s, 3H), 0.03 (s, 3H). 

l-[2-(tert«ButyI-dimethyl-silanyloxy)-ethyll-8-fluoro-l-propyH^,4,9- 
tetrahydro-pyraiio[354-blinidole-5-carboxylic acid 

[02271 To a suspension of KH (0.36 g of 30 wt% in oil, 2.70 mmol) in THF (20 
mL) was added a solution of 5-bromo-l-[2-(tert-butyl-dimethyl-silanyloxy)- 
ethyl]-8-fluoro-l-propyl-l,3,4,9-tetrahydro-pyrano[3,4-b]ind6le (0.845 g, 1.80 
mmol) in THF (2 mL) at O'^C. After stirring for 30 minutes, the solution was 
cooled to -78°C and tert-BuLi (2.1 8 mL of 1 .7 M in pentane, 3.60 mmol), 
precooled to -78''C, was added. After stirring for 30 minutes at -78T, the 
reaction mixture was transferred to the flask containing anhydrous CO2 (dry ice, 8 
g) via caimula under N2 atmosphere at '78°C. The suspension was warmed to 
room temperature very slowly using cold bath. The mixture was diluted with 
EtOAc (100 mL) and the organic solution was washed with 1 N HCl (2x100 mL), 
H2O (100 mL) and brine (100 mL). The organic phase was dried (Na2S04) and 
concentrated. The residue was purified by flash chromatography (silica, 40% 
EtOAc in hexanes) to give 0.60 g (77%) of title compormd as a white solid. IH 
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NMR (CDCI3): 300 MHz 5 1 L55 (bs, IH), 9.37 (s, IH), 7.75 (dd, J = 8.50, 5.04 
Hk IH), 6.74 (dd, J = 10.05, 8.50 Hz, IH), 3.89 (m, IH), 3.80 (m, 2H), 3.61 (m, 
HI), 3.03 (m, IH), 2.05 (m, 2H), 1.74 (m, IH), 1.31 (m, IH), 1.14 (m, IH), LOl 
(m, IH), 0.80 (s, 9H), 0.75 (t, J = 7.38 Hz, 3H), 0.06 (s, 3H), 0.03 (s, 3H). 



{ 



-[2-(teit-ButyI-dimethyl-silanyIoxy)-ethyI]-8-fluoro-l-pro^^^ 



t€trahydro-pyrano[3»4-b]indoI-5--yI}--morphoIm-4-yI^^ 

[( 228] To a solution of l-[2-(tert-bu1yl-dimefliyl-silanyloxy)-ethyl]-8-fl^^ 
p]'opyl-l,3,4,9-tetrahydro-pyrano[3,4-b]indole-5HjarboxyU^ acid (6) (400 mg, 
0 918 mmol), EDCI (21 1 mg, 1.10 mmol) and HOBt (186 mg, 1.38 mmol) in 
DMF ( 5 mL) was added diisopropylethylamine (0.80 mL, 4.59 mmol) at room 
temperature. Morpholine (0.12 mL, 1.38 mmol) was added to the mixture and the 
mixture was stirred ovemight at room temperature. The solution was diluted with 
EtaO (10 mL) and extracted with EtOAc (3x15 mL). The organic solution was 
b rine washed (30 mL), dried (Na2S04) and concentrated. The residue was 
purified by flash chromatogr£qphy (silica, 50% EtOAc in hexanes) to give 415 mg 
(! K)%) of title compound as a colorless oil. IH NMR (CDCI3): 300 MHz 6 9.38 
(ji, IH), 6.77 (m, 2H), 3.86-3.20 (m, 12 H), 2.67 (m, 2H), 1.97-1.15 (m, 6H), 0.81 
( J, 9H), 0.76 (t, J - 7.34 Hz, 3H), 0.06 (s, 3H), 0.03 (s, 3H). 

[^•Muoro-5-(morphoIine-4-carbonyI)-l-propyl-l9394,9-tetrahydr^ 
t ]mdQl-l<-yl]-*acetaldehyde 

[9229] To a solution of {l-[2-(tert-Butyl-dimethyl-silanyloxy)-ethyi]-8-fluoro-l- 
f iropyl- 1 ,3,4,9-tetrahydro-pyrano[3,4-b]indol-5-yl} -morphoIin-4-yl-meflianone 
(bsO mg, 0.693 mmol) in THF (5 mL) was added TBAF (0.832 mL of 1 .0 M in 
'HF, 0.832 mmol) at room temperature. After stirring for 4 hours at room 
t smperature, the reaction mixture was diluted with EtOAc (20 mL). The organic 
£ olution was washed with 0.5 N HCI (20 mL) and brine (20 mL), dried (Na2S04) 
Jind concentrated. The residue was purified by flash chromatography (silica, 50% 
]£tOAc in hexanes) to give 254 mg (94%) of [8-fluoro-l-(2-hydroxy-ethyl)-l- 
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propyl-l,3,4,9-tetrahydro-pyrano[3,4-b]indol-5-yl]-moipholin-4-yl-methanon^ 
white solid. 

[02301 The mixture of [8-fluoro-l-(2-hydroxy-ethyl)-l-propyl-l,3,4,9-tetrahydro- 
pyrano[3,4-b]mdol-5-yl]-morpholin-4-yl-mettianone (100 mg, 0.256 mmol) and 
o-iodoxybenzoic add (IBX, 430 mg, 1.54 mmol) in DMSO (3.5 mL) was stirred 
overnight at room temperature. The solution was diluted with H2O (7 mL) and 
the precipitates were filtered and the filter cake was rinsed with EtOAc. The 
filtrate was extracted with EtOAc (3x10 mL) and the combined organic solution 
was washed with brine (20 mL), dried (Ka2S04) and concentrated. The residue 
was purified by flash chromatography (siUca, 60% EtOAc in hexanes) to give 89 
mg (90%) of the title compound as a pale yellow solid. IH NMR (CDCI3): 300 
MHz 5 9.75 (bs, IH), 9.05 (bs, IH), 6.89 (m, 2H), 4.00-2.64 (m. 14H), 1.89 (m, 
IH), 1.63 (s, IH), 1.26 (m, 2H), 0.88 (t, J = 5.49 Hz, 3H). 

I8-Fluoro-5-(morpholine-4-carbonyl)-l-propyl-l^,4,9-tetrahydro-pyrano[3,4- 
b]faidol-l-yl]-acetic Add 

[0231] To a solution of [8-fluoro-5-(morpholine-4-carbonyl)-l-propyl-l,3,4,9- 
tetrahydro-pyrano[3,4-b]indol-l-yl]-acetaldehyde (8) (99 mg, 0.255 mmol) in 
DMSO (3.5 mL) was added a solution of ]SraH2P04 in H2O (0.36 mL of 0.7 M in 
H20, 0.255 mmol) at room temperature. To the mixture was added a solution of 
NaClOa in H2O (1 .52 mL of 0.5 M m H20, 0.765 mmol). After stirring for 20 
hours at room temperature, the mixture was acidified witihi HCl. The resulting 
mixture was extracted with EtOAc (3x10 mL). The combined organic phase was 
washed with brine (20 mL), dried over Na2S04 and concentrated. The residue 
was purified by preparative HPLC to give 77 mg (75%) of title compound as a 
white soUd. Mp = 98-100°C; HRMS (ESI) [M+H]* calculated for C21H26FN2O5 
405.1820, found 405.1821; IH NMR (DMSO-de): 300 MHz 5 12.30 (bs, IH), 
1 1.45 (s, IH), 6.95-6.85 (m, 2H), 3.92 (m, 2H), 3.66 (m, 2H), 3.45 (m, IH), 3.15 
(m, IH), 2.94 (d, J = 10.2 Hz, 2H), 2.70 (d, J = 10.2 Hz, 2H), 2.59 (m, IH), 2.57 
(s, IH), 2.51 (m, 2H), 1.99 (t, J = 5.10 Hz, 2H), 1.31 (m, IH), 0.86 (m. IH). 0.80 
(t, J = 5.10 Hz, 3H). LCMS retention time: 2.073 minutes. 
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Eixample 226 

(fi-Carbamoyl-8-methyl-l-propyl-1354,9-tetrahydro-pyrano[3,4-b]mdol-l-yl)- 
a tretic acid 

[0232] The compoimd was synthesized by using the same procedures that were 
used for the synthesis of Example 224 except using ammonium chloride and 
PyBop instead of methylamine and EDCL LCMS retention time: 1.756 minutes, 
P^+H]"" calculated for C18H23N2O4 33139, found 331.10; [M-lf calculated for 
C18H21N2O4 329.39, found 329.10. 

1 Example 227 

(S-DimethylcarbanAoyl-8-methyI-l-propyl*l,3,4,9-tetrahydro-pyraiio[394- 
l^]indol~l-yl)-acetic Acid 

f 9233] The compoimd was synthesized by using the same procedures that were 
I sed for the synthesis of Example 224 except using dimethylamine instead of 
laethylamine. LCMS retention tune: 2.127 minutes, [M+H]^ calculated for 
(:2oH27N204 359.44, found 359.10; [M-lf calculated for C20H25N2O4 357.44, 
j bund 357.10. 

] example 228 

i5-Cyano-8-fluoro-3-metfiyl-l-propytl,3,499"te<rahydro-pyrano[3,4-b]to 
; i)-acetic Acid 

< 4-Bromo-7-fluoro-lH-^iiidol-3«yl)-acetaldehyde 

[0234] The mixture of 2«(4-bromo-7-fluoro-lH-indol-3-yl)-ethanol (3.00 g, 11.6 
mmol) and o-iodoxybenzoic acid (IBX, 9.76 g, 34.9 mmol) in DMSO (60 mL) 
was stirred overnight at room temperature. The solution was diluted with H2O 
(100 mL) and the precipitates were filtered and the filter cake was rinsed with 
BtOAc. The filtrate was extracted with EtOAc (3x150 mL) and the combined 
organic solution was washed with brine (300 mL), dried (Na2S04) and 
poncentrated. The residue was purified by flash chromatography (silica. 
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25%EtOAc in hexanes) to give 2.48 g (83%) of the title compound as a pale 
yellow solid. IH NMR (CDCI3): 300 MHz 5 9.93 (s, IH), 8.44 (bs, IH), 7.20 (m, 
IH), 7.17 (dd, J = 8.40, 432 Hz, IH), 6.80 (dd, J - 10.2, 8.40 Hz, IH), 4.12 (s, 
2H). 

l-(4-Bromo-7-fluoro-lH-uidoI-3-yl)-propaii-2-ol 

[0235] To a solution of (4-.bromo-7-fluoro-lH-indol-3-yl)-acetaldehyde (358 mg, 
1 .40 mmol) in THF (10 mL) was added a solution of MeMgBr (4.0 mL of L4 M 
in toluene-THF (75:25), 5.59 mmol) at room temperature. The mixture was 
stirred overnight at room temperature. The reaction mixture was quenched with 
H2O and extracted with EtOAc (3x20 mL). The combined organic phase was 
washed with brine (50 mL), dried over Na2S04 and concCTitrated. The residue 
was purified by flash chromatography (silica, 30%EtOAc in hexanes) to give 158 
mg (42%) of the title compound as a white soUd. IH NMR (CDCI3) : 300 MHz 5 
8.97 (bs, IH), 7.11 (dd, J - 8.10, 4.20 Hz, IH), 6.70 (dd, J = 10.2, 8.10 Hz, IH), 
4.18 (m, IH), 3.29(dd, J = 14.5, 3.93 Hz, IH), 2.87 (dd, J = 14.5, 8.43 Hz, IH), 
2.16 (bs, IH), 1.29 (d, J = 6.18 Hz, 3H). 

(5-Cyano-8-fluoro-3-methyl-l-propyl-l,3,4^-tetrahydro-pyrano[3,4-blind^ 
yl)-acetic Acid Ethyl Ester 

[0236] To a solution of l-(4-bromo-7-fluoro-lH-indol-3-yl)-propan-2-ol (155 
mg, 0.570 mmol) and ethyl butyrylacetate (0.137 mL, 0.854 mmol) in CH2CI2 (3 
mL) was added BF3*OEt2 (0.1 1 mL, 0.854 mmol) dropwise at room temperature. 
After stirring for 3 hours, the mixture was diluted with CH2CI2 (15 mL) and then 
washed with saturated aqueous NaHCOs (1*5 mL) and brine (15 mL). The 
organic phase was dried (Na2S04) and concentrated. The residue was purified by 
flash chromatography (silica, 10% EtOAc in hexanes) to give (5-bromo-8-fluoro- 
3-methyH-propyl-l,3,4,9-tetrahydro-pyrano[3,4-b]indol-l-yl)-acetic acid ethyl 
ester as a pale yellow solid (this sample contains ethyl butyrylacetate), 

10237] (5-Bromo-8-fluoro-3-methyl-l-propyH ,3,4,9-tetrahydro-pyrano[3,4' 
b]indoH-yl)-acetic acid ethyl ester (235 mg, 0.570 mmol) and CuCN (77 mg, 
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0.854 mmol) was dissolved in N-methyl-2-pyrroIidinone (3 uciL). The reaction 
vebsels were heated in microwave at 220°C for 15 minutes. The reaction 
m Lxtures was diluted with water (3 mL). The crude mixture was extracted with 
ElOAc (3x10 mL), The combined organic phase was washed with brine (30 noL), 
dried over Na2S04 and concentrated. The residue was purified by flash 
cliromatography (siUca, 10% EtOAc in hexanes) to give 156 mg (76% in two 
steps) of title compound as a yellow oil. IH NMR (CDCI3): 300 MHz 6 10.16 
(I s, IH), 7.37 (m, IH), 6.88 (m, IH), 4,27 (m, 2H), 4.04 (m, IH), 3.14 (m, 2H), 

73 (m, 2H), 2.00 (m, 2H), 1.57 (m, IH), 1.40 (d, J = 6.12 Hz, 3H), 1.29 (m, 
4tl), 0.95 (t, J = 7.32 Hz, 3H). 



(i)-Cyano-8-fluoro-3-methyl-l-propyl-l,3,4,9-tetrahydro-pyraiio[3,4-bJmdoI-l- 
yl)-acetic Acid 



„ 



[0238] To a solution of (5-cyano-8-fluoro-3-methyM-propyH,3,4,9-tetrahydro- 
piyrano[3,4-b]indol-l-yl)-acetic Acid Ethyl Ester (156 mg, 0.435 mmol) in 
HF/MeOH (1.5 mL/1.5 mL) was added 1 N NaOH (0.871 mL, 0.871 mmol). 
e reaction mixture was stirred at ambient temperature overnight. The most of 
TMeOH was removed under reduced pressure and the resulting mixture was 
idified with 1 N HCl. The mixture was extracted with EtOAc (3x10 mL). The 
<kombined organic phase was washed with brine (20 mL), dried over Na2S04 and 
< concentrated. The residue was purified by preparative HPLC to give 125 mg 
87%) of title compound as a white solid. LCMS retention time: 2.775 minutes, 
M+H]"*^ calculated for C18H20FN2O3 331.36, found 331.10, [M-lf calculated for 
C18H18FN2O 329.36, found 329.10. 
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Example 229 

(53-DichIoro-4-methyl-l-propyl-13>4,9-tetrahydropyrano[3,4-b]indol-l- 
yl)acetic acid 

[0239] To a solution of [2-(4,7~dichlorolH-indol-3-yl)-propan-l-ol] (500 mg) 
(prepared following tlie procedure described in EP 0238226) in DCM (50 mL) 
was added ethyl butyrylacetate (488 mg, 3.08 mmol), BFa^EtiO (437 mg, 3.08 
mmol) and stirred at room temperature overnight The solution was then washed 
with saturated aqueous NaHCOa and brine. Dried over Na2S04 and flashed over 
silica gel (hexane: EtOAc 4:1) to yield white/blue crystals 700 mg (88%). 

[0240] To a solution of above ester (700 mg, 1.83 mmol) in EtOH was added 1 N 
NaOH and heated in oil bath at 60°C for 4 hours. The resulting mixture was then 
concentrated down where 35 mg was purified on HPLC to yield white solid 25 
mg. LCMS retention time: 3.308 minutes, 355 [M-H]'*^. 

[0241] Example 230-23 1 w^e prepared following the above mentioned 
procedure for example 229 starting fi-om [2-(4,7-dichlorolH-indol3-yl)-2- 
methylpropan-l-ol] and [2-(4,7-dichloro-l-indol-3-yl)cyclobutylmethanol]. 

Example 232 

(5,8-Dichloro-9-methyl-l-propyH^,4,9-tetrahydropyranoI3,4-b]indoH- 
yl)acetic acid 

[0242] To a solution of (5,8-dichloro-l-propyl-l,3,4,9-tetrahydropyrano[3,4- 
b]indol-l'-yl)~acetic acid ethyl ester (160 mg, 0.432 mmol) inN, N, 
dimethylformamide (4.5 mL) was added sodium hydride (20.7 mg, 0.866 mmol). 
The reaction was stirred for 30 minutes and liien added iodomethane (1 84 mg, 
1.30 mmol). The reaction mixture was microwaved at 170**C for 12 minutes. 
The resulting nxixture was concentrated down and purified by flash colunm. The 
ester was dissolved in EtOH (4 ml) and 1 NNaOH (1 mL) and stirred at 50''C for 
3 hours. The EtOH/NaOH was removed under reduced pressure and the resulting 
mixture was purified on HPLC to yield a white solid. 
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[0243] Examples 233-234 were prepared following the above mentioned 
pijocedure for example 232 starting using allyl bromide and benzyl bromide in the 
place of methyl iodide. 

[( 244] Examples 235-239 were synthesized following the above mentioned 
p] ocedure for example 1 using the intermediate 4,5-dichlorotryptophol and 
n acting with jS-ketoesters like ethyl 3-cyclobutyl-3-oxopropionate, ethyl 3- 
cyclopentyl-3-oxopropionate, metliyl 4-methoxy-3-oxobutyrate, methyl 5- 
methoxy-3-oxopentanoate, or ethyl 6,6,6-trifluoro--3-oxohexanoate. The resulting 
e sters were hydrolyzed using aqueous NaOH in THF/EtOH. 

[< )245] Examples 240 and 241 were synthesized following flie above mentioned 
procedxn-e for example 1 using the intermediate 5,6-dichlorotryptophol and 
reacting with j8-ketoesters like ethyl butyrylacetate or ethyl 4-ethoxy-3- 
cixobutyrate. The resulting esters were hydrolyzed using aqueous NaOH in 
HF/EtOH. 

10246] Examples 242-258 were synthesized following the above mentioned 
procedure for example 1 using the intermediate 4,7-dichlorotryptophol and 
reacting with /S-ketoesters like methyl acetoacetate, ethyl propionylacetate, efliyl 
5-cyano-3-oxopentanoate, ethyl 3-oxo-6-butenoate, ethyl 3-cyclopropyl-3- 
jxopropionate, ethyl 3-cyclobutyl-3-oxopropionate, ethyl 3-cyclopentyl-3- 
^xopropionate, ethyl 3-cyclohexyl-3-oxopropionate, ethyl 4-cyclopropyl-3- 
oxobutyrate, ethyl 4-cyclopentyl-3-oxobutyrate, (±)-etihyl 4-methyl-3- 
oxohexanoate^ methyl 4-methoxy-3-oxobutyrate, methyl 5-methoxy-3- 
oxopentanoate, ethyl 4-ethoxy-3-oxobutyrate, methyl 3-oxo-4-thiomethylbutyrate, 
methyl 3-oxo-4-thioethylbutyrate, or ethyl 6,6,6-trifluoro-3-oxohexanoate. The 
resulting esters were hydrolyzed using aqueous NaOH in THF/EtOH. 

[0247] Examples 259 and 260 were synthesized following the above mentioned 
procedure for example 1 using the intermediate 4-chloro-7-methyltryptophol and 
reacting with /S-ketoesters like ethyl 3-cyclobutyl-3-oxopropionate, or ethyl 
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butyrylacetate. The resulting esters were hydrolyzed using aqueous NaOH in 
THF/EtOH. 

[0248] Example 262 was synthesized following the above mentioned procedure 
for example 1 using the intermediate 7-chloro-4-methyltryptophol and reacting 
with jS-ketoesters like ethyl butyrylacetate. The resulting ester was hydrolyzed 
usmg aqueous NaOH in THF/EtOH. 

[0249] Examples 263-267 were synthesized following the above mentioned 
procedure for example 1 using the intermediate 7-chloro-4- 
trifluoromethyltryptophol and reacting with jS-ketoestexs like ethyl 3-cyclobutyl- 
3-oxopropionate, methyl 4-methoxy-3-oxobutyrate, methyl 5-methoxy-3- 
oxopentanoate, ethyl 4-ethoxy-3-oxobutyrate, or ethyl 6,6,6-trifluoro-3- 
oxohexanoate. The resultmg esters were hydrolyzed using aqueous NaOH in 
THF/EtOH. 

[0250] Examples 268-270 were synthesized following the above mentioned 
procedure for example 1 using the intermediate 7-fluoro-4- 

trifluoromethyltryptophol and reacting with /S-ketoesters like ethyl butyrylacetate, 
ethyl 3-cyclobutyl-3-oxopropionate, or ethyl 3-cyclopentyl-3-oxopropionate. The 
resulting esters were hydrolyzed using aqueous NaOH in THF/EtOH. 

[0251] Example 271 was synthesized following the above mentioned procedure 
for example 1 using the intermediate 4,7-bis(trifluoromethyl)tryptophol and 
reacting with /?-ketoesters like ethyl butyrylacetate. The resulting esters were 
hydrolyzed using aqueous NaOH in THF/EtOH. 

[0252] Examples 272-275 were synthesized following the above mentioned 
procedure for example 1 using the intermediate 4-trifluoromethyl-7- 
methyltryptophol and reacting with jS-ketoesters like ethyl butyrylacetate, ethyl 3- 
oxoheptanoate, ethyl 3-cyclobutyl-3-oxopropionate, or ethyl 3-cyclopropyl-3- 
oxopropionate. The resulting esters were hydrolyzed using aqueous NaOH in 
THF/EtOH. 
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[02531 Examples 276 and 277 were synthesized following the above mentioned 
procedure for example 1 using the intermediate 7-bronio-4- 
tri luoromettiyltryptophol and reacting with jS-ketoesters like ethyl butyrylacetate, 
or ethyl 3-cyclobutyl-3-oxopropionate. The bromo substituent was converted to a 
cyano group using CuCN in N-methyl-2-pyrrolidinone as described in example I. 
Tlte resulting esters were hydrolyzed using aqueous NaOH in THF/EtOH. 

[0254] Examples 280-284, 287, 288, and 294 were synthesized following the 
above mentioned procedure for example 1 using the intermediate 4-bromo-7- 
methyltryptophol and reacting with jS-ketoesters like ethyl 3«cyclobutyl-3- 
acopropionate, ethyl 3-cyclopentyl-3-oxopropionate, ethyl 4-cyclopropyl-3- 
oxobutyrate, ethyl 4-cyclopentyl-3-oxobutyrate, ethyl 4-ethyl~3-oxohexanoate, 
methyl 4-methoxy-3-oxobutyrate, methyl 3-oxo-4-thiomethylbutyrate, or ethyl 
6 ,6,6-trifIuoro-3-oxohexanoate. The bromo substituent was converted to a cyano 
giroup using CuCJN in N-methyl-2-pyrrolidinone as described in example 1. The 
r ^suiting esters were hydrolyzed using aqueoiis NaOH in THF/EtOH. 

] :xample 285 and Example 286 

(lltH5-Cyano-l-cyclobutyl-8-methyI-i;j,4^-tetrahydropyran 
yl)acetic acid 

ri5)-(5-Cyaao-l-cyclobutyI-8-methyl-l,354,9-tetrahydropyrano[3,4-blindol-l- 
;irl)aceti[c acid 

Resolution of (=b)-(5-Cyano-l-cyclobutyl-8-methyI-13A9- 

tetrahydropyrano[3,4-b]iiidol-l-yl)acetic acid 

[0255] Preparative HPLC using a CHIRALPAK-AS (250 X 20 mm) and 10% 
ethyl alcohol in heptane (0.1% TFA) as eluant gave (R)- and (S)-enantiomers of 
1 -cyclobutyl-5-cyano-8-methyl- 1 ,3 ,4,9-tetrahydropyrano[3 ,4-b]indoIe~ 1 -acetic 
acid as white solids. MS (API-ES) [M-] calculated for C19H20N2O3 3243, found 
323.1 (R-enantiomer) and 323.1 (S-enantiomer); Chiral HPLC HP 1 100 with 
CHIRALPAK-AS, 250 X 4.6 mm, ethyl alcohol/heptane containing 0.1% TFA 
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(10:90), 0.6 mL/minutes, DAD 215 nm; tR = 12.97 minutes (R-enantiomer), 
15.46 minutes (S-enantiomer). 

[0256] Examples 295 and 296 were synthesized following the above mentioned 
procedure for example 1 using the intermediate 4-bromo-7-ethyltryptophol and 
reacting with jff-ketoesters like ethyl butyrylacetate, or ethyl 3-oxoheptanoate. 
The bromo substituent was converted to a cyano group using CuCN in N-mefhyl- 
2-pyrrolidinone as described in example 1. The resulting esters were hydrolyzed 
using aqueous NaOH in THF/EtOH. 

[02571 Example 297 was synthesized following the above mentioned procedure 
for example 1 using the intermediate 4-bromo-7-isopropyltryptophol and reacting 
with j8-ketoesters like ethyl butyrylacetate. The bromo substituent was converted 
to a cyano group using CuCN in N-methyl-2-pyrrolidinone as described in 
example 1 . The resulting ester was hydrolyzed using aqueous NaOH in 
THF/EtOH. 

[0258] Examples 298 and 299 were synthesized following the above mentioned 
procedure for example 1 using the intermediate 4-nitro-7-methyltryptophol and 
reacting with jS-ketoesters like ethyl butyrylacetate, or ethyl 3-cyclobutyl-3- 
oxopropionate. The resulting esters were hydrolyzed using aqueous NaOH in 
THF/EtOH. 

[02591 Examples 301-311 were synthesized following the above mentioned 
procedure for example 1 using the intermediate 4-bromo-7-fluorotryptophol and 
reacting with /S-ketoesters like ethyl 3-cyclobutyl-3-oxopropionate, ethyl 3- 
cyclopentyl-3-oxopropionate, ethyl 4-cyclopropyl-3-oxobutyrate, ethyl 3- 
cyclohexyl-3-oxopropionate, ethyl 4-cyclopentyl-3-oxobutyrate, ethyl 4-ethyl-3- 
oxohexanoate, ethyl 3-oxo-6-butenoate, methyl 4-methoxy-3-oxobutyrate, 5- 
methoxy-3-oxopentanoate, methyl 3-oxO'4-thiomethylbutyrate, or ethyl 6,6,6- 
trifluoro-S-oxohexanoate. The bromo substituent was converted to a cyano group 
using CuCN in N-methyl-2-pyrroUdinone as described in example 1. The 
resulting esters were hydrolyzed using aqueous NaOH in THF/EtOH. 



BNSDOCID: <WO 03099275A1 5 > 



wo 03/099275 PCT/US03/t6294 

-89- 

[0^60] Example 317 was synthesized following the above mentioned procedure 
foJ example 1 using the intermediate 4-bromo-5-fluoro-7-methyltryptophol and 
reicting with /3-ketoesters like ethyl 3-cyclobutyl-3-oxopropionate. The bromo 
su [)stituent was converted to a cyano group using CuCN in N-methyl-2- 
pynrolidinone as described in example 1. The resulting ester was hydrolyzed using 
aq ueous NaOH in THF/EtOH. 

[0261] Examples 321 and 327 were synthesized following the above mentioned 
procedure for example 1 using the intemiediate 4-bromo-7-chlorotryptophol and 
reacting with i8-ketoesters like ethyl butyrylacetate, or etibyl 3-cyclobutyl-3- 
oxopropionate. The bromo substituent was converted to a cyano group using 
CaCN in N-methyl-2-pynolidinone as described in example 1. The resulting 
ej iters were hydrolyzed using aqueous NaOH in THF/EtOH. 

E xample 322 and Example 323 



( 



it)-(8-Chloro-5-cyano-l-propyl-1394,9-tetrahydropyrano[3,4-blmdol--l- 



3il)acetic acid 

([l5)-(8-Chlora-5-cyano-l-propyMA4,9-tetrahydropyran^ 
l)acetic acid 

lesolution of (±H8-Chloro-5-cyana-l-propyl-i;3,4,9-tetrahydropyrano[3,4- 
i]mdol-l-yl)acetic acid 

0262] Preparative HPLC using a CHJRALPAK-AS (250 X 20 mm) and 10% 
Lsopropyl alcohol in heptane as eluant gave (R)- and (S)-enantiomers of 8-chloro- 
5-cyano-l-^ropyl-13,4,9-tetrahydropyraiio[3,44>]in^ acid as white 

isoUds. MS (APtES) [M Ji]" calculated for C17H17CIN2O3 332.7, found 330.9 (Rr 
enantiomer) and 330.9 (S-enantiomer); Chiral HPLC HP 1100 with 
CHIRALPAK-AS, 250 X 4,6 mm, isopropyl alcohol/heptane (10:90) containing 
0. 1% TFA, 0.6 mL/minutes, DAD 215 nm; tR = 10.9 minutes (R-enantiomer), 
12.22 minutes (S-enantiomer). 
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Examples 289 and 290 (±KlR*,105'*>-5-Bromo-8-methyH-(l-methylpropyl)- 
l,3,4,9-tetrahyclropyrano[3,4-b]uidole-l-acetic acid Ethyl Ester and (±)- 
(li?*,10jR*>5-Bromo-8-methyI-l-(l-niethylpropyI)-l,3,4^- 
tetrahydropyrano[3,4-b]indole-l-acetic acid Etihyl Ester 

[0263] To a solution of 4-bromo-7-mettiyl tryptophol (2,04 g, 8.03 mmol) and 
(±)-ethyl 4-methyl-3-oxohexanate (1.52 g, 8.83 mmol) in CH2CI2 (10 mL) was 
added BF3 0Et2 (1 .12 mL, 8.83 mmol) dropwise at room temperature. The 
solution was stirred for 16 h then quenched by the addition of saturated aqueous 
NaaCOs (2 mL). The reaction mixture was diluted with water and extracted ihree 
times with diethyl ether (150 mL). The combined organic layer was washed with 
brine then dried over anhydrous Na2S04, filtered and concentrated to dryness. 
The crude product was purified by normal phase HPLC (isocratic, 5% 
EtOAc/hexane) to ajBTord 1.4 g (43%) of esters as a mixture of 4 stereoisomers. 
Mass spectrum (APCI-): m/z 408 [M-]. 

(±Hlif*,105^)-5-Cyano-8-methyl-l-(l-methylpropyI)-i;3,4,9- 
tetrahydropyrano[3,4-b]indole-l-acetic acid ethyl ester and (±)-(lif*,10i?*)-5- 
Cyano-8-methyl-l-(l-methyIpropyl)-lA4^-tetrahydropyrano[3,4-b]indole-l- 

acetic acid ethyl ester 

[0264] A mixture of (±)-(lii*,105*)-5-bromo-8-methyl-l-(l-methylpropyl)- 
l,3,4,9-tetrahydropyrano[3,4-b]indole-l-ac6tic acid ethyl ester and (i)- 
(li?*,10i?*)-5-bromo-8-methyl-l-(l-methylpropyl)-l,3,4,9-tetrahydropyrano[3,4- 

b]indole-l-acetic acid ethyl ester (1.4 g, 3.43 mmol) and CuCN (1.54 g, 17.1 
mmol) was dissolved in N-methyl-2-pyrrolidinone (20 mL) and the solution was 
warmed to 160 "C. After 5.5 h, the reaction was complete by TLC analysis and 
cooled to ambient temperature. The reaction mixture was diluted with water (25 
mL) and extracted three times with diethyl ether (150 mL). The combined 
organic layer was washed once with brine, dried over anhydrous Na2S04, filtered 
and concentrated. The crude product was purified by normal phase HPLC 
(isocratic, 5% EtOAc/hexanes) to afford a mixture of diastereomers. The two 
racemic diastereomers were separated by repeated normal phase HPLC (isocratic. 



BNSDOCID: <WO 03099276A1_L> 



wo 03/099275 



PCT/US03/16294 



-91 - 

3% EtOAc/hexanes) combming only those fractions which contained 
diastereomer in >3:1 ratio. The enriched, separated diastereomers were 
resubjected to HPLC conditions (isocratic, 5% EtOAc/hexanes) until >10:1 
c iastereomeric ratio (^H NMR analysis) was obtained. This material was used 
c irectly in the next step. 

( tHljR* 105^).5-Cyano-8-methyI-l-(l-methylpropyI^^ 
t^tra]iydropyra]io[3^4-b]indoIe-l -acetic acid 

[ 9265] To a solution of (±Hli?*,10iS*)-5-cyano-8-methyl-l-(l-methylpropyl)- 
1 ,3 A9-tetrahydropyrano[3,4-b]indole-l-acetic acid ethyl ester (0.04 g, 0.12 
I imol) in EtOH (1 mL) was added 1.0 M LiOH (2 mL). The reaction mixture 
\ ^as stirred 16 h at ambient temperature. The reaction mixture was concentrated 
i: 1 vacuo and the residue was partitioned between water and diethyl ether. The 
mixture was acidified with dilute aqueous HCl and the layers were separated, 
l^he aqueous phase was extracted once with ether and the combined ether extracts 
vi^ere washed once with brine, dried over anhydrous Na2S04, filtered and 
concentrated to afford 25 mg (68%) of (±)-(li?* 10AS'*)-5-cyano-8-methyl-l-(l- 
riethylpropyl)-l,3A9-tetrahydropyrano[3,4-b]indole-l-acetic acid as a white 
soUd. *H NMR (CDCI3, 300 MHz) 8 9.61 (br s, IH), 7.34 (d, J = 8 Hz, IH), 6.97 
(1, J = 8 Hz, IH), 4.28-4.09 (m, 2H), 3.82-3.73 (m, IH), 3.17-2.98 (m, 3H), 2.55 
(&, 3H), 2.23-2.15 (m, IH), 1.29 (dt, J = 7 Hz, J - 2 Hz, 3H), 1.21-1.08 (m, IH), 
1 .05 (d, J = 7 Hz, 3 H), 0.75 (d, J= 7 Hz, 3H) ppm. Mass spectrum (API-ES): 
E3/z325[M-H]\ 

(b)-(ljR*40^*>-5-Cyano-8-methyI.l-(l-methylpropyl)-l^,4,9- 
t^trahydropyrano[3,4-*b]indole-l-acetic acid 

[ )266] To a solution of (±)-(li^*,10i^*)-5-cyano-8-methyl-l-(l-methylpropyl)- 
l|,3,4,9-tetrahydropyrano[3,4^]indole-l-acetic acid ethyl ester (0.12 g, 0.36 
r maol) in EtOH (1 mL) was added 1.0 M LiOH (2 mL). The reaction mixture 
v ras stirred 16 h at ambient temperature. The reaction mixture was concentrated 
iiDi vacuo and the residue was partitioned between water and diethyl ether. The 



BNSDOCID: <WO 03099275A1. 



wo 03/099275 



PCT/IJS03/16294 



-92- 

imxture was acidified with dilute aqueous HCl and the layers were separated. 
The aqueous phase was extracted once with ether and the combined ether extracts 
were washed once with brine, dried over anhydrous Na2S04, filtered and 
concentrated to afford 110 mg (99%) of (±)-(lif*,10i?*)-5-cyano-8-methyH-(l- 
methylpropyl)-13,4,9-tetrahydTopyrano[3,4-b]indole-l-acetic acid as a white 
solid. NMR (CDCI3, 300 MHz) 5 9.08 (br s, IH), 7.34 (d, J = 8 Hz, IH), 6.93 
(d, J = 8 Hz, IH), 4.19 (dt, J - 5 Hz, IH), 3.96-3.87 (m, IH), 3.17-3.10 (m, 4H), 
2.41 (s, 3H), 2.27-2.17 (m, IH), 1.74-1.64 (m, IH), 1.39-1.26 (m, IH), 0.95 (t, J = 
7 Hz, 3H), 0.78 (d, J = 6 Hz, 3H) ppm. Mass spectrum (API-ES): m/z 325 [M- 

[02671 Examples 312 and 313 were synthesized following the above mentioned 
procedure for examples 289 and 290 using the intermediate 4-bromo-7- 
fluorotryptophol and reacting with (=b)-ethyl 4-methyl-3-oxohexanate. The bromo 
substituent was converted to a cyano group using CuCN in N-mettiyl-2- 
pyrroHdmone as described in examples 289 and 290. The resulting esters were 
hydrolyzed using aqueous NaOH in THF/EtOH. 

Example 291 

(lif*,10iS>-[S-Bromo-8-methyH-(l-methylpropyl)-l,3,4^ 
tetrahydropyraiio[3,4-b]iiidol-l-yl]acetic acid ethyl ester 

[0268] To a solution of 4-bromo-7-methyl tryptophol (2.66 g, 10.4 mmol) and 
(5)-ethyl 4-methyl-3-oxohexanate (1.8 g, 10.4 mmol) in CH2CI2 (50 mL) was 
added BFa OEta (1.33 mL, 10.4 mmol) dropwise at room temperature. The 
solution was stirred for 48 h then quenched by the addition of saturated aqueous 
Na2C03 (10 mL). The reaction mixture was diluted with water and extracted 
three times with diethyl ether (250 mL). The combined organic layer was washed 
with brine then dried over anhydrous Na2S04, filtered and concentrated to 
dryness. The cmde product was purified by normal phase HPLC (3% to 7% 
EtOAc/hexane, 70 minutes, 40 mL/minutes) to afford 1.85 g (43%) of esters as a 
mixture of 2 diastereomers. ^H NMR (CDCI3, 300 MHz): -1:1 mixture of 2 



03099275A1_I_> 



wo 03/099275 



PCT/US03/16294 



-93- 

diastereomers, 5 9.32 (br s, IH), 7.12 (d, J = 7 Hz, IH), 6.78 (d, J = 7 Hz, IH), 
422-4.15 (m, 2H), 4.10-4.05 (m, IH), 3.81-3.71 (m , IH), 3.17-2.95 (m, 4H), 
2.44 (s, 3H), 2.41-2.17 (m, IH), 1.81-1.61 (m, IH), 1.53-1.51 (m, IH), 1.30-1.22 
(m, IH), 1.14-1.11 (m, 4H), 1.10-1.02 (m, IH), 0.97-0.87 (m, IH), 0.74 (t, J = 7 
Itz, 3H), 0.65 (d, j = 7 Hz, 3H) ppm. 

(:i^*,105)-[5-Cyano-8-methyl-l-(l-inethylpropyl)-l^,4^ 
titrahydropyrano[3,4-b]indol-l-yl]acetic acid Ethyl Ester 

[I )269J A mixture of (li?,10iS)-5-biomo-8-methyl-l-(l-methylpropyl)-l,3,4,9- 
t<!trahydropyrano[3,4-b]indole-l -acetic acid ethyl ester and (l<y,105)-5-biomo-8- 
n iettiyl-l-(l-methylpropyl)-l,3,4,9-tetrahydropyrano[3,4-b]iQdole-l-acetic acid 
ethyl ester (1.8 g, 4.41 mmol) and CuCN (1.98 g, 22.06 mmol) was dissolved in 
> r-methyl-2-pyrrolidinone (20 mL) and the solution was warmed to 1 75 "C. After 
4 h, the reaction was complete by TLC analysis and cooled to ambient 
temperature. The reaction mixture was diluted with water (30 mL) and diethyl 
e ther (30 mL) and filtered through a pad of celite. The filtrate was extracted three 
t mes witibi diethyl ether (150 mL). The combined organic layer was washed five 
ti mes with water, once with brine, dried over anhydrous Na2S04, filtered and 
c oncentrated. The crude product was purified by normal phase HPLC (3% to 7% 
I tOAc/hexane, 70 minutes, 40 inL/minutes) to afford 1.0 g (64%) of esters as a 
mixture of 2 diastereomers. ^H NMR (CDCI3, 300 MHz): ~1:1 mixture of 2 
diastereomers, 6 9.58 (br s, IH), 7.34 (d, J = 8 Hz, IH), 6.97 (d. J = 8 Hz, IH), 
4L27-4.09 (m, 3H), 3.82-3.73 (m, IH), 3.17-2.84 (m, 4H), 2.55 (s, 3H), 2.51-2.14 
(tn, IH), 1.72-1.64 (m, IH), 1.40-1.23 (m, IH), 1.28 (t, J = 7Hz, 3H), 1.21-1.10 
(im, IH), 1.05 (d, J = 6 Hz, IH), 0.94 (t, J = 8 Hz, 3H), 0.75 (t, J = 7 Hz, 3H), 0.65 
(i, J = 6 Hz, IH) ppm. 

( IR*,1 05)-I5-Cyano-8-methyl-l-(l-methylpropyl)-l,3,4,9- 
t Btrahydropyrano[3,4-b]mdol-l-yl] acetic acid 

19270] To a solution of (li?,105)-5-cyano-8-methyl-l-(l-methylpropyl)-l,3,4,9- 
tJtrahydropyrano[3,4-b3indole-l-acetic acid ettiyl ester and (15,10iS)-5-cyano-8- 
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methyl- 1 -(1 -methylpropyl)- 1 ,3 j4,9-tetrahydropyrano[3,4-b]indole- 1 -acetic acid 
ethyl ester (0.95 g, 2.68 mmol) in EtOH (10 mL) was added 2.0 M LiOH (5 mL). 
After 2 h, an additional portion of 2.0 M LiOH (2 mL) was added. The reaction 
mixture was stirred 16 h at ambient temperature. The reaction mixture was 
concentrated in vacuo and the residue was partitioned between water (25 mL) and 
diethyl ether (25 mL). The mixture was acidified with dilute aqueous HCl and 
the layers were separated. The aqueous phase was extracted once with ether (15 
mL) and the combined ether extracts were washed once with brine, dried over 
anhydrous Na2S04, filtered and concentrated to afford 0.8 g (92%) of the mixture 
of 2 diastereomeric acids as a white solid. NMR (CDCI3, 300 MHz) 5 9.16- 
9.12 (m, IH), 7.34 (d, J = 8 Hz, IH), 6.92 (d, J - 8 Hz, IH), 4.22-4.14 (m, IH), 
3.96-3.88 (m, IH), 3.17-3.09 (m, 4H), 2.38 (s, 3H), 2.25-2.15 (m, IH), 1.74-1.67 
(m, IH), 1.36-1.12 (m, 2H), 1.08 (d, J = 7 Hz, IH), 0.95 (t, J = 8 Hz, 3H), 0.84- 
0.77 (m, 6H) ppm. Mass spectrum (API-ES"*): m/z 327 [M+H]'". 

[0271 J Example 261 was synthesized following the above mentioned procedure 
for example 291 using the intermediate 4-chloro-7-methyltryptophol and reacting 
with (iS)-ethyl 4-methyl-3-oxohexanate. The resulting esters were hydrolyzed 
using aqueous NaOH in THF/EtOH. 

[0272] Example 279 was synthesized following the above mentioned procedure 
for example 291 using the intermediate 7-bromo-4-trifluoromethyltryptophol and 
reacting with (iS)-ethyl 4-methyl-3-oxohexanate. The bromo substituent was 
converted to a cyano group using CuCN in N-methyl-2-pyrrolidinone as 
described in example 291. The resulting esters were hydrolyzed using aqueous 
NaOH in THF/EtOH. 

[0273] Example 278 was formed as a by-product during the base-mediated 
saponification of the ester described in example 279. 

[0274] Example 300 was synthesized following the above mentioned procedure 
for example 291 using the intermediate 7-methyl-4-nitrotryptophol and reacting 



BNSDOCID: <WO 03099275A1_I_> 



wo 03/099275 



PCT/US03/16294 



-95- 

with (5)-ethyl 4-methyl-3-oxohexanate. The resulting esters were hydrolyzed 
using aqueous NaOH in THF/EtOH. 

[0275] Example 314 was synthesized following the above mentioned procedure 
for example 291 using the intermediate 4-bromo-7-fluorotryptophol and reacting 
w th (jS)-ethyl 4-methyl-3-oxohexanate. The bromo substituent was converted to 
a c^yano group using CuCN in N-methyl-2-pyrrolidinone as described in example 
291. The resulting esters were hydrolyzed using aqueous NaOH in THF/EtOH. 

[0 276] Example 318 was synthesized following the above mentioned procedure 
for example 291 using the intermediate 4-bromo-5-fluoro-7-methyltryptophol and 
reMing with (S)-ethyl 4-methyl-3-oxohexanate. The bromo substituent was 
cctoverted to a cyano group using CuCN in N-methyl-2-pyrrolidinone as 
d(^scribed in example 291. The resulting esters were hydrolyzed using aqueous 
NaOH in THF/EtOH. 

[(i277] Example 324 was synthesized following the above mentioned procedure 
for example 291 using the intermediate 4-bromo7-chlorotryptophol and reacting 
with (S)-ethyl 4-methyl-3-oxohexanate. The bromo substituent was converted to 
a cyano group using CuCN in N-methyl-2-pyrrohdinone as described in example 
2 )1. The resulting esters were hydrolyzed using aqueous NaOH in THF/EtOH. 

Example 292 and Example 293 

(][i?405)-[5-Cyano-8«methyl-l-(l-methylpropyl)-l,3,4^-tetrahydTO^ 
b |mdoI-l-yl]acetic acid 

(; 5405>[5-CyaBO-8-methyl-l-(l-methyipropyl)-l,3,4,9-tetrahydropyrra 
b |indol-l-yl]acetic acid 

Separation of (ll?*40iS)-5-Cyano-8-methyI-l-(l-methylpropyl)-13A9- 
t(^trahydropyrano[3,4-b]indole-l-acetic acid 

[I )278] Preparative HPLC using a CHIRALPAK-AS (250 X 20 mm) and 10% 
iiopropyl alcohol in heptane (0.1% TFA) as eluant gave flie (li?,105)- and 
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(liS',10iS)-diastereomers of 5-cyano-8-methyH-(l-methylpropyl)-l,3>4,9- 
tetrahydropyrano[3,4-b]indole-l-acetic acid as white solids. MS (API-ES) [M-] 
calculated for C19H22N2O3 326.4, found 325.1 {(li?,10iS)-diastereomer, [M-H]'} 
and 327.0 {(15,105)-diastereonier, [M+H]^}; Chiral HPLC HP 1 100 with 
CHIRALPAK-AS, 250 X 4.6 mm, isopropyl alcohol/heptane (10:90), 0.6 
mL/minutes, DAD 215 nm; tR = 8,12 minutes [(lii,105)-diastereomer], 16.41 
minutes [(liS',10iS)-diastereomer]. 

Example 315 and 316 

(li;405)-[5-Cyano-8-fluoro-l-(l-metfaylpropy0-l93,4,9-tet^^ 
b]indol-l-yl] acetic acid 

(li$'40iS)-[5-Cyano-8-fluoro-l-(l-methyIpropyl)-l^,4^-tetrahydro^ 
b]indol-l-yl]acetic acid 

Separation of (lit*,105)-5-Cyano-8-flnoro-l-(l-metliylpropyl)-l^,4,9- 
tetrahydropyrano[394-b]indole-l-acetic acid 

[0279] Preparative HPLC using a CHIRALPAK-AS (250 X 20 mm) and 10% 
isopropyl alcohol in heptane (0.1% TFA) as eluant gave the (IR^lOSy and 
(ljS,10iS)-diastereomers of 5-cyano-8-fluoro-l-(l-methylpropyl)-l,3,4,9- 
tetrahydropyrano[3,4-b]indole-l -acetic acid as white solids. MS (API-ES) [M-] 
calculated for C18H19N2O3 330.3, found 329.2 {(liJ,10iS)-diastereomer, [M-H]"} 
and 329.2 {(l^JOi^-diastereomer, [M-H] } ; Chnal HPLC HP 1 100 with 
CHIRALCEL OD, 250 X 4.6 mm, isopropyl alcohol/heptane (10:90) containing 
0.1% TFA, 0.6 mL/minute, DAD 215 nm; tR == 6.10 minutes [(li?,10iS)- 
diastereomer], 7.20 minutes [(liS,10iS)-diastereomer]. 
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Example 319 and 320 

j 

(p405)-[5-Cyano-6-£luoro-8-methyl-l-(l-methylpropyl)-l,3,4,9- 
tkrahydropyrano[3,4-b]indoI-l-yl]acetic acid 



( 



5,105)-[5-Cyano-6-fluoro-8-methyH-(l-methylpropyl)-l,3,4^- 



t ^trahydropyrano[394*-b]indol-l-yI]acetic acid 

sjeparation of (ljR*40iS)-5-Cyaiio-6-fluoro-8-methyl-l-(l-methylpropyI>- 
3,4,9-tetrahydropyrano[3,4«-b]indoIe-l -acetic acid 

[6280] Preparative HPLC using a CHIRALPAK-AS (250 X 20 mm) and 10% 
iitopropyl alcohol in heptane as eluant gave the (IR.IOS)- and {ISylOS)- 
dbstereomers of 5-cyano-6-fluoro-8-methyH-(l-methylpropyl)-l,3,4,9* 
t(|itrahydropyrano[3,4-b]indole-l -acetic acid as white solids. MS (API-ES) [M-] 

alculated for C19H21FN2O3 344.3, found 345.1 {(li?,105)-diastereomer, 
[^+H]^} and 342.9 {(15,105)-diastereomer, [M-H] }; Chiral HPLC HP 1100 
vith CHIRALPAK-AS, 250 X 4.6 mm, isopropyl alcohol/heptane (10:90), 0.6 
niL/minute, DAD 215 nm; tR = 20.21 minutes [(li?,10iS)-diastereomer], 9.28 
minutes [(15',105)-diastereomCT], 

Example 325 and 326 

(lif,105)-[8-Chloro-5-cyano-l-(l-methylpropyl)-l,3,4^-tetrahydropyrano^^ 
b ]indol-l-yl] acetic acid 



( 



iS,105)-[8-ChIoro-5-cyano-l-(l-methylpropyI)-l,3,4,9-tetrahydropyrano[3,4- 



b]indol-l-yI] acetic acid 

Separation of (li?*,105)-8-ChIoro-5-cyano-l-(l-methylpropyl)-l,3,4,9- 
t ^trahydropyrano[3,4-b]indole-l-acetic acid 

i nsi] Preparative HPLC using a CHIRALPAK-AS (250X20 mm) and 10% 
istopropyl alcohol in heptane containing 0.1% TFA as eluant gave the (li?,10iS)- 
atid (lAS',105)-'diastereomers of 8-chloro-5-cyano-l-(l-methylpropyl)-l,3,4,9- 
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tetrahydropyrano[3,4-b]indole-l-'acetic acid as white solids, MS (API-ES) [M-] 
calculated for C18H19CIN2O3 346.8, found 345.0 {(lif,105)-diastereomer, [M-H]" 
} and 345.0 {(liS,105)-diastereomer, [M-H]"} ; Chiral HPLC HP 1 100 with 
CHIRALPAK-AS, 250 X 4.6 mm, isopropyl alcohol/heptane (10:90) containing 
0.1% TFA, 0.6 mL/minutes, DAD 215 nm; tR = 7.24 minutes [(1R,10S)- 
diastereomer], 9.89 minutes [(15,10jS)-diastereomer]. 

[0282] Example 328 was synthesized following the above mentioned procedure 
for example 1 using the intermediate 4,5-dichlorotryptophol and reacting with Q<- 
ketoesters like ethyl-2-oxopentanoate. The resulting ester was hydrolyzed using 
aqueous NaOH in THF/EtOH. 

[0283] Example 329 was synthesized following the above mentioned procedure 

for example 1 using the intermediate 4,7-dichlorotryptophol and reacting with a- 
ketoesters like ethyl-2-oxopentanoate. The resulting ester was hydrolyzed using 
aqueous NaOH in THF/EtOH. 

[0284] Example 330 was synthesized following the above mentioned procedure 
for example 1 using the intermediate 4-chloro-7-methyltryptophol and reacting 
with a-ketoesters like ethyl-2oxopentanoate. The resulting ester was hydrolyzed 
using aqueous NaOH in THF/EtOH. 

[0285] Example 33 1 was synthesized following the above mentioned procedure 
for example 1 using the intemiediate 7-chloro-4-trifluoromethyltryptophol and 
reacting with c^ketoesters like ethyl-2-oxopentanoate. The resulting ester was 
hydrolyzed using aqueous NaOH in THF/EtOH. 

[0286] Example 332 was synthesized following the above mentioned procedure 
for example 1 using the intermediate 7-fluoro-4-trifluoromethyltryptophol and 
reacting with o-ketoesters like ethyl-2-oxopentanoate. The resulting ester was 
hydrolyzed using aqueous NaOH in THF/EtOH. 

[0287] Example 333 was synthesized following the above mentioned procedxire 
for example 1 using the intermediate 7-methyM-trifluoromethyltryptophol and 
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reacting with a-ketoesters like ethyl-2-oxopentanoate. The resulting ester was 
hydrolyzed using aqueous NaOH in THF/EtOH. 

[0288] Examples 334, 337, and 338 were synthesized following the above 
mentioned procedure for example 1 using the intermediate 4-bromo-7- 
methyltryptophol and reacting with of-ketoesters like e1hyl-2-oxopentanoate, 
methyl 4-methyl-2-oxopentanoate, methyl 2-cyclobutyl-2-oxoacetate. The bromo 
Si bstituent was converted to a cyano group using CuCN in N-methyl-2- 
pj^olidinone as described in example 1. The resulting ester was hydrolyzed 
us ing aqueous NaOH in THF/EtOH. 

[0289] Examples 335 and 336 were synthesized following the above mentioned 
procedure for example 291 using the intermediate 4-bromo-7-methyltryptophol 
arid reacting with (S)-methyl 3-methyl-2-oxopentanoate. The resulting esters 
wbre separated by normal phase HPLC and the hydrolyzed using aqueous NaOH 
in THF/EtOH. 

[0290] Example 339 was synthesized following the above mentioned procedure 
for example 1 using the intermediate 4-bromo-5-fluoro-7-methyltryptophol and 
reacting with a-ketoesters like ethyl-2-oxopentanoate. The bromo substituent 
w ^ converted to a cyano groiq> using CuCN in N-methyl-2-pyrrolidinone as 
dc scribed in example 1 * The resulting ester was hydrolyzed using aqueous NaOH 
in THF/EtOH. 

[0 291] Example 340 was synthesized following the above mentioned procedure 
fo r example 1 using the intermediate 4-bromo-7-ethyltryptophol and reacting with 
Or ketoesters like ethyl-2-oxopentanoate. The bromo substituent was converted to 
a ^yano group using CuCN in N-methyl-2-pyrrdlidinone as described in example 
The resulting ester was hydrolyzed using aqueous NaOH in THF/EtOH. 

(Ot292) Example 341 was synthesized following the above mentioned procedure 
for example 1 using the intermediate 4-bromo-7-chlorotiyptophol and reacting 
wjth cfr-ketoesters like ethyl-2-oxopentanoate. The bromo substituent was 
cdjnverted to a cyano group using CuCN in N-methyl'-2-pyrrolidinone as 
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described in example 1 . The resulting ester was hydrolyzed using aqueous NaOH 
inTHF/EtOH. 

[02931 Example 342 was synthesized following the above mentioned procedure 
for example 1 using the intemiediate 4-bromo-7-fluorotryptophol and reacting 
with a-ketoesters like ethyl-2-oxopentanoate. The bromo substituent was 
converted to a cyano group using CuCN in N-methyl-2-pyrrolidinone as 
described in example 1 . The resulting ester was hydrolyzed using aqueous NaOH 
inTHF/EtOH. 

Example 343 and Example 344 

Resolutioii of (d=H5-Cyano-8-fluoro-l-propyM^A9-tetraliydropyrano[3,4- 
b]indol-l-yl)carboxylic acid 

[02941 Preparative HPLC using a CHIRALPAK-AS (250 X 20 mm) and 10% 
ethyl alcohol in heptane (0.1% TFA) as eluant gave (R)- and (S)-enantiomers of 
5-cyano-8-fluoro-l-propyl-l,3A9-tetrahydropyrano[3,4-b]indole-l 
acid as white soUds. MS (API-ES) [M-] calculated for C16H15FN203 302.3, 
found 301.1 (R-enantiomer) and 301.0 (S-enantiomer); CMral HPLC HP 1100 
with CHIRALPAK-AS, 250 X 4.6 mm, ethyl alcohol/heptane containing 0.1% 
TFA (10:90), 0.6 mL/minute, DAD 215 nm; tR = 7.07 minutes (R-enantiomer), 
10.5 minutes (S-enantiomer). 

[0295] Examples 345-347, 350, and 351 were synthesized following the above 
mentioned procedure for example 1 using the intermediate 4-bromo-7- 
fluorotryotophol and reacting with cx-ketoesters like methyl 2-oxohexanoate, 
methyl 2-oxohex-5-enoate, methyl 4-methyl-2"Oxopentanoate, methyl 2- 
cyclopentyl-2-oxoacetate, and methyl 2-cyclohexyl-2-oxoacetate. The bromo 
substituent was converted to a cyano group using CuCN in N-methyl-2- 
pyrrolidinone as described in example 1. The resultmg esters were hydrolyzed 
using aqueous NaOH in THF/EtOH. 
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[0296] Examples 348 and 349 were synthesized following the above mentioned 
procedure for example 291 using the intermediate 4-bromo-7-methyltryptophol 
a id reacting witli (S)-methyl 3-methyl-2-oxopentanoate. The resulting esters 
wove separated by normal phase HPLC and the esters were hydrolyzed using 
a lueous NaOH in THF/EtOH, 

[< )297] Example 352 was synthesized following the above mentioned procedure 
jG )r example 291 using the intemiediate 7-methyl-4-nitrottyptophol and reacting 
V ith ethyl-2-oxopentanoate. The resulting ester was separated by normal phase 
ItPLC and the hydrolyzed using aqueous NaOH in THF/EtOH. 

Ilxample353 



l-Carboxymethyl-5-cyano-8-methyl-l-propy^l,3,4,9-tetrahydro-pyranop 
I jindole-7-carboxyIic acid 

£ -Bromo-2-methyl-3-iiitrobenzoic acid 

10298] A 5(X)0 mL, three neck round bottom flask (RBIO eqmpped wi& an 
(Overhead stirrer was charged with 2-methyl-3-nitro benzoic acid (150.0 g, 0.82 
mol) and concentrated H2SO4 (600 mL). To this solution was added 1,3- 
<libromo-5,5 dimethylhydantoin (130.7 g, 0.455 mol) over ten minutes with 
vigorous stirring. The reaction was vigorously stirred at ambient temperature for 
: i hours. The reaction mixture was then added to water (4000 mL), and the 
] nixture was cooled in an ice bath over 30 minutes. This mixture was then 
: altered, and the solids were washed twice with water and fiirther dried under 
vacuum to yield 217.7 g (99.8%) of an ofif-white solid. *HNMR (CDCI3) 6 8,18 
s, IH), 7.95 (s, IH), 2.59 (s, 3H). 
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5-bromo-2-methyl-3-nitrobenzole acid benzyl ester 

[0299] A 5000 xiiL three neck RBF equipped with an overhead stirrer and 
thermometer was charged with 5-bromo-2-methyl-3-nitro benzoic acid (1 16.2 g, 
0.45 mol), THF (IL), and benzyl bromide (BnBr) (84.90 mL, 0.715 mol). To the 
stirring solution was added diisopropyl ethylamine (DIEA) (78 mL, 0.450 mol). 
The reaction was then brought to reflux. After 5.5 hours at reflux, the reaction 
was cooled to 40oC, and pyrrolidine (83 mL, 1.00 mol) was added. The reaction 
was stirred for 10 minutes at 40oC, then allowed to cool to ambient temperature 
over approximately 20 minutes. The reaction mixture was diluted with EtOAc 
and washed with 3% HCl (2x), water (Ix), and saturated NaCl (Ix), dried 
(MgS04), and concentrated. The brown oil was taken up in DCM and slurried 
with approximately 300 g of silica gel. The slurry was filtered, solids were 
washed with EtOAc, and the filtrate was concentrated to afford a yellow oil. 
Upon trituration with hexanes, 244.9 g (83.8%) of an off white powder was 
obtained. IH NMR (CDC13) S 8.10 (s, IH), 7.96 (s, IH), 7.41 (m, 5H), 5.37 (s, 
2H),2.55(s, 3H). 

3-Ammo-5-bromo-2-metliylbenzoic acid benzyl ester 

[0300] A 1000 mL RBF equipped with an overhead stirrer was charged with 5- 
bromo-2-methyl-3-mtro benzoic acid benzyl ester (75.0 g, 0.214 mol) and water 
(200 mL). While stirring vigorously, Fe powder (-325 mesh, 47.81g, 0.857 mol) 
and NH4CI (13.88g, 0.257 mol) were added. The mixture was heated to reflux 
for 4.5 hours- The reaction mixture was then allowed to cool to room 
temperature, diluted with EtOAc and filtered through a pad of Celite. The filtrate 
was washed with water (2x), saturated NaCl (Ix), dried (MgS04), and 
concentrated. Upon trituration with hexanes, 63.2 g (92.1%) of an off-white 
powder was obtained. NMR (CDCI3) 6 7.38 (m, 6H), 6.90 (s, IH), 5.31 (s, 
2H), 3.76 (br s, 2H), 2.25 (s, 3H). 
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5-Bromo-3-hydrazmo-2-methyl benzoic acid benzyl ester hydrochloride 

[0301] A 1000 mL three neck RBF equipped with an overhead stirrer was 
charged with 3-amino-5-bromo-2-methyl benzoic acid benzyl ester (25.0 g, 0,078 
m(^l), water (150 mL), and concentrated HCl (1 50 mL). This mixture was stirred 
vij^orously while cooling to -10°C in a MeOH/ice bath. A solution of NaN02 
(8 ;08g, 0.120 mol) in water (150 mL) was cooled to -lO^'C and then added to the 
re iction mixture dropwise over 15 minutes. The reaction was vigorously stirred 
at -lO^^C for 1.5 hours, then a solution of SnCl2*2H20 (73.99 g, 0.330 mol) at -10 

in concentrated HCI (1 50 mL) was added to the reaction mixture dropwise 
OA er 20 minutes. The resulting mixture was allowed to react for 1 .5 hours at - 
1 ( f^C with very vigorous stirring. The reaction mixture was then added to 6N 
NaOH (600 mL) and extracted with EtOAc. The organic layer was separated and 
washed with saturated NaCl (Ix), dried over MgS04, and concentrated. The 
yollow solid was taken up in THF (100 mL), and 4N HCl (30 mL) in dioxane was 
added. The solvents were removed under vacuum. Trituration with 
DCM/hexanes yielded 27.1 g (93.5%) of a white powder. NMR (de-DMSO) 5 
1 }.47(br s, 2H), 8.39 (br s, IH), 7.40 (m, 7H), 5.33 (s, 2H), 2.26 (s, 3H). 

4 Bromo-3-(2-hydroxy-etliyI)-7-methyI-lH-indole-6-carboxylic acid benzyl 
ejter 

[( )3021 A 1000 mL RBF was charged with 5-bromo-3-hydrazino-2-methyl 
benzoic acid benzyl ester hydrochloride (30.0 g, 0.081 mol), ethylene glycol (350 
E iL), and water (60 mL). This mixture was heated to 40*^C, and dihy<frofliran 
(7.63 mL, 0.101 mol) was added. The reaction mixture was next heated to 100- 
1 05°C wilb stirring for 2.25 hours. The reaction was then cooled to ambient 
te:mperature, diluted with EtOAc, washed with saturated NaCl (2x), dried 
(M[gS04), and concentrated. The resulting oil was chromatographed on SiOa, 
elutmg with a 10% EtOAc/DCM to 50% EtOAc/DCM gradient. Isolation of the 
I product as an impure solid, followed by trituration with DCM and hexanes, 
jLfiForded 8.45 g (27.0%) of apale yellow solid. NMR (CDCI3) d 8.28 (br s, 1 
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H), 7.94 (s, IH), 7.40 (m, 6H), 5.36 (s, 2H), 3.96 (q, J = 6.4Hz, 2H), 3.28 (t, J = 
6.4Hz, 2H), 2.72 (s, 3H). 

5-Bromo-l-ethoxycarbonylmethyl-8-methyl-l-propyl-l,3,4,9-tetr^^ 
pyrano[3,4-b]indole-7-carboxyIic acid benzyl ester 

[0303] A 1000 mL RBF was charged with of 4-bromo-3-(2-hydroxy-ethyl>7- 
methyHiy-indole-6-.carboxylic acid benzyl ester (12,03 g, 0.031 mol), ethyl 
butyrylacetate (5.45 mL, 0.034 mol), and DCM (500 mL). This mixture was 
cooled to O^C with stirring. Over approximately 5 minutes, BF3*Et20 (9.82 mL, 
0.078 mol) was added to the stirring mixture. The reaction was allowed to warm 
to ambient temperature and was stirred for 1 hour. The mixture was then diluted 
with EtOAc, washed with saturated NaHCOs (2x) and saturated NaCl (Ix), dried 
CM[gS04), and concentrated. The resulting oil was purified by flash 
chromatography on SiOi eluting with a 10% EtOAc/hexanes to 20% 
EtOAc/hexanes gradient Trituration with hexanes yielded 13.71 g (84.0%) of a 
white powder. *HNMR (CDCI3) 6 9.81 (br s, IH), 7.89 (s, IH), 7.40 (m, 5H), 
5.35 (s, 2H), 4.21 (m, 2H), 3.95 (m, 2H), 3.15 (t, J = 4.7 Hz, 2H), 3.03 (d, J=16.7 
Hz, IH), 2.91 (d, J=16.7 Hz, IH), 2.73 (s, 3H), 2.00 (m, 2H), 1.29 (m, 5H), 0.88 
(t, J = 7.6Hz, 3H). 

5-Cyano-l-ethoxycarbonylmethyl-8-methyl-l-propyI-l^,4,9-tetrahydro- 
pyrano[3,4-b]iiidole-7-carboxyUc acid benzyl ester 

[0304] A 500 mL RBF was charged with 5-bromo-l-ethoxycarbonylmethyl-8- 
methyl-l-propyl-l,3,4,9-tetrahydro-pyrano[3,4-b]indole-7-carboxylic acid benzyl 
ester (12.00 g, 23 mmol), NMP (100 mL), and CuCN (20.34 g, 0.227 mol). The 
reaction was heated to 190°C with vigorous stirring for 45 minutes. The reaction 
was then cooled to ambient temperature, diluted with EtO Ac followed by water 
(300 mL). A 1 :1 mixture of Celite/siUca gel were added to the mixture. This 
suspension was stirred for several minutes and filtered through a pad of Celite. 
The Celite pad was washed with EtOAc, and the filtrate was washed with water 
(5x) and saturated NaCl (Ix), dried over MgS04, and concentrated. Upon 
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trituration with hexanes, 8.82 g (81 .8%) of a light tan solid was obtained. 
NjVlR (CDCI3) 6 10.1 1 (br s, IH), 8.12 (s, IH), 7.40 (m, 5H), 537 (s, 2H), 4.22 
(m, 2H), 3.95 (m, 2H), 3.00 (m, 4H), 2.83 (s, 3H), 2.00 (m, 2H), 1.30 (m, 5H), 
0.89 (t, J = 7.6 Hz, 3H). 

S Cyano-l-ethoxycarbonylmethyI-8-meth 
pyrano[394-b]indole-7-carboxylic acid 

[(1305] A 500 mL Parr flask was charged with 5-cyano-l-ethoxycarbonylmethyl- 
8-methyl-l-propyl-l ,3,4,9-tetrahydro-pyrano[3,4-b]indole-7-carboxylic acid 
bEn2yl ester (14.24 g, 0.030 mol), 1:1 MeOH/EtOAc (180 mL), and Pd(OH)2 
(; iO% on C, 3.02 g). The flask was shaken on a Parr shaker at 5 psi above 
a nbient pressure for 30 minutes. The reaction mixture was filtered through a pad 
o f Celite, washed with methanol and concentrated. Trituration with hexanes 
yielded 11.1 Ig (96.4%) of an ofif-white powder. NMR (CDCI3) 6 10.21 (brs, 
Ift), 8.22 (s, IH), 4.22 (m, 2H), 4.00 (m, 2H), 3.09 (m, 4H), 2.89 (s, 3H), 2.00 
( n, 2H), 1 .30 (m, 5H), 0.90 (t, J = 7.6 Hz, 3H). 

]-Carboxymethyl-5-cyano-8-methyl-l-propyl-13A9-tetrahydro-pyrano[3,4- 
t»]mdole-7-carboxylic acid 



( 0306] To a solution of 5-Cyano-l-ethoxycarbonybnethyl-8-methyH-propyl- 

3,4,9-tetrahydro-pyrano[3,4-b]indole-7-carboxylic acid (27.9 mg, 0.073 mmol) 
iki EtOH (2 mL) was added 10% NaOH (200 yuL). The solution was stirred for 18 
iLours, acidified with 3% HCl, and extracted with EtOAc (2x). The organic layers 
were combined, washed with brine, dried (Na2S04) and concentrated in vacuo to 
afford 25.6 mg (99%) of tibie title compound as an off-white solid. ^H NMR (de- 
)MSO) 5 11.42 (br s,l H), 7.93 (s, IH), 3.97 (m, 2H), 3.00 (d, J - 13.8 Hz, IH), 
:i.88 (m, 2H), 2.81 (s, 3H), 2.76 (d, J = 13.8 Hz, IH), 2.04 (m, 2H), 1.30 (m,lH), 
),80(m,4H). ESIMSm/2 355(M-H). 
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Example 354 

(5-Cyano-^8-methyl-l-propyl-7-propylcarbamoyl-l^,4,9-tetrah 
pyrano[3,4- b]mdoM-yl>-acetic acid 

[0307] To a solution of 5-cyano-l-ethoxycaibonyimethyl-8-metliyH-propyl- 
l,3,4,9-tetrahydro-pyrano[3,4-b]mdole-7-carboxylic acid (36.3 mg, 0.09 mmol) in 
methylene chloride (2 mL) was added N-methyhnorpholine (NMM) (31 fiL, 0.2 
mmol), propylamine (15 /xL, 0.19 mmol), and 0-(7-Azabenzotriazol-l-yl)-N, N, 
IST, N -tetramethyluronium hexafluorophosphate (HATU) (54 mg, 0.14 mmol). 
After 21 hours, the solution was diluted with EtOAc, and then wat^ was added. 
The layers were separated, and the organic layer was washed with 3% HCL (2x), 
5% NaHCOa (2x), water (Ix), and brine (Ix), dried (Na2S04), and concentrated in 
vacuo to afford 37. 1 mg (92%) of cmde product which was carried on to the next 
step. 

[0308] EtOH (2mL) and 10% NaOH (aq, 125 /tL) were added to the cmde 
propylamide. The solution was stnred for 16 hours, acidified with 3% HCl, and 
extracted with DCM. The organic layer was washed with water and brine, dried 
(Na2S04) and concentrated in vacuo to afford 30.3 mg (88%) of the title 
compound as a pale yellow solid. IH NMR (CDC13) 8 10.10 (br s, IH), 7.40 (s, 
IH), 6.11 (t, J - 5.9 Hz, IH), 4.04 (m, IH), 3.92 (m, IH), 3.44 (m, 2H), 3.05 (t, J 
- 5.6 Hz, 2H), 2.97 (br s, 2H), 2.53 (s, 3H), 2.0 (m, 2H), 1.68 (m, 2H), 1.43 (m, 
IH), 1.20 (m,lH), 1.03 (m, 3H), 0.87 (t, J = 7.3 Hz, 3H). ESI MS m/z 398 
(MH)+. 

[0309] Examples 355-358 were synthesized following the above mentioned 
procedure for example 354 using the intermediate 5-cyano-l- 
ethoxycarbonyhnethyl-8-methyl-l-propyl-l,3,4,9-tetrahydro-p)a:ano[3,^^^ 
7-carboxyUc acid and coupling it with the following amines: isopropylamine, 3,3- 
dimethylbutylamine, methylamine, and dimethylamine. The resulting esters were 
hydrolyzed using 10% NaOH (aq) in EtOH. In most instances the final products 
required no chromatographic purification. 
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Estample 359 

(5 iCyano-8-methyl-7-propoxy-l-propyl-l,3A9-tetrahydro-^^ 
b] iidoH-yl)acetic acid 

(5-Cyano-7-hydroxymethyI-8-methyl-l-propyI-l^,4,9-tetra^^ 
b] ndol-l-yl)-acetic acid ethyl ester 

[O: ilO] To a solution of 5-cyano4-e1iioxycaibonylmethyl-8-methyl-l-propyl- 
l,:^4,9-tetrahydix)-pyrano[3,4-b]indole-7-carboxylic acid (11.1 g, 29.0 mmol) in 
TIJF (150 mL) at 0°C was added BHslBF (l.OM in THF, 72.2 mL, 72.2 mmol). 
Tile cooling bath was removed, and the solution was stirred for 1.5 hours. The 
rektion was quenched with 3% HCl, dihated with EtOAc, and the layers 
sejarated. The organic layer was washed with saturated NaHCOs, water and 
brine, dried (MgS04), and concentrated in vacuo. Purification via flash 
chromatography on SiOa using 20% EtOAc/DCM as eluent aJBEbrded 8.28 g 
(77%) of a pale green foam. ESI-MS m/z 369 (M-H)'. ^HNMR (CDCI3) 5 9.72 
(b3, IH), 7.43 (s, IH), 4.80 (d, J = 5.5, 2H), 4.25 (m, 2H), 4.15 (m, IH), 3.93 (m, 
III), 3.02 (m, 3H), 2.92 (d, J==17.0 Hz, IH), 2.57 (s, 3H), 2.00 (m, 2H), 1.30 (m, 
511), 0.88 (t, J = 7.6 Hz, 3H). 

(5-Cyano-7-formyI-8-methyI-l-propyl-l,3,4^-tetrahydro-pyrano[3,4-bliiidot 
l-yl)-acetic acid ethyl ester 

[CI311] To a solution of (5-cyano-7-hydroxymethyl-8-methyl-l-propyH,3,4,9- 
tetrahydro-pyrano[3,4-b]indoH-yl)-acetic acid (8.28 g, 22 mmol) in 
dichloroethane/benzene (85 mL/85 mL) was added a homogeneous mixtiu-e of 
activated Mn02 (19.4 g, 223 nunol) and Celite (19.4 g). The solution was heated 
tc 40°C and agitated vigorously for 1.3 hours. The reaction was cooled, diluted 
with EtOAc and filtered through Celite. Concentration of the filtrate in vacuo 
ai forded 7.88 g (96%) of a pale yellow foam. *H NMR (CDCI3) 5 10.31 (bs, 1 
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H), 10.27 (s, IH), 7.90 (s, IH), 4.27 (m, 2H), 4.11 (m, IH), 3.95 (m, IH), 3.09 
(m, 2H), 3.04 (d, J=17.0 Hz, IH), 2.95 (d, 1=1.6 Hz, IH), 2.57 (s, 3H), 2.00 (m, 
2H), 1.30 (m, 4H), 0.90 (t, J = 7.62Hz, 2H). 

(5-Cyaiio-7-hydroxy-8-methyl-7-propyl-l^,4,^tetrahydro-pyrano[3,4- 
b]indol-l-yl)-acetic acid ethyl ester 

[0312] To a solution of (5-cyaiio-7-fonnyl-8-methyl-l-propyl-l,3,4,9-tetrahydro- 
pyrano[3,4-b]indol-l-yl]-acetic acid (7.88 g, 21 imnol) in tert-butanol (150 mL) 
was added SeOa (0.90 g, 6.4 mmol) followed by 30% H2O2 (75 mL) and 
trifluoroacetic acid (0.23 mL). The solution was stirred at ambient temperature 
for 1 hour. The reaction was diluted with EtOAc, washed with saturated 
NaHCOa (2x), water and brine, dried CMgS04), and concentrated in vacuo to 
afford a brown foam. ESI-MS m/z 383 (M-H)-, 'H NMR CDCI3 (300 MHz) 6 
9.86 (bs, IH), 8.35 (s, IH), 7.16 (s, IH), 4.20 (m, 2H), 4.00 (m, 2H), 3.01 (m, 
4H), 2.57 (s, 3H), 2.00 (m, 2H), 1.30 (m, 5H), 0.89 (t, J = 7.6Hz, 3H). 

[0313] The residue was dissolved in MeOH (145 mL), and to this was added 
10% K2CO3 (aq., 14.5 mL). After stirring for 30 minutes, the reaction was 
diluted with EtOAc, washed with water (2x) and brine, dried (MgS04) and 
concentrated in vacuo. Trituration with DCM/hexane afforded 5.59 g (73%) of 
the title compound as an off-white soUd. ESI-MS m/z 355 (M-H). *HNMR 
(CD3OD) 5 6.90 (s,lH), 4.01 (m, 4H), 3.03 (d, J=13.5 Hz, IH), 2.91 (m, 2H), 
2.82 (d, J=13.5Hz, IH), 2.39 (s, 3H), 2.00 (m, 2H), 1.42 (m, IH), 1.06 (m, 4H), 
0.87 (t, J = 7.0Hz. 3H). 

(5-Cyano-8-methyl-7-propoxy-l-propyH^,4,9-tetrahydro-pyraiioI3,4- 
b]mdol-l-yl)-acetic acid 

[0314] To a solution of (5-cyano-7-hydroxy-8-mefliyl-l-propyl-l,3,4,9- 
tetrahydro-pyrano[3,4-b]indol-l-yl)-acetic add ethyl ester (41.5 mg, 0.12 mmol) 
in dry THF (2 mL) was added ttiphenyl phosphine (52.2 mg, 0.20 mmol) and n- 
propanol (14.7 /iL, 0.20 mmol). To this solution was added 
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diisopropylazodicariDoxylate (DIAD, 39 jttL, 0.20 mmol). After 20 minutes, 

i 

! 

adjditional portions of triphenyl phosphine (5 mg) and DIAD (5 filS) were added, 
nje reaction mixture was stirred for 10 minutes and quenched with water. The 
mi xture was diluted with EtOAc, and the layers were separated The organic 
layer was washed with water and brine, dried (Na2S04), and concentrated in 
vacuo. Flash chromatography on SiOz using 5% EtOAc/hexanes as eluent 
af forded 30.9 mg (67%) of the ester intermediate as a white solid. 

[0315] To the ester intermediate was added EtOH (2 mL) and 10% NaOH (aq.. 
If 10 filS). The solution was stirred for 20 hours, acidified with 3% HCl, and 
e^ittracted with EtOAc. The organic layer was washed with water and brine, dried 
(t ra2S04), and concentrated in vacuo to afford 28.9 mg (quant.) of the title 
cc mpound as a white solid, ESI-MS m/z 371 (MH)^. *H NMR (da-DMSO) 5 
1 : .95 (br s, IH), 10.85 (s, IH), 7.18 (s, IH), 3.96 (m, 4H), 2.93 (d, J =13.9 Hz, 
IH), 2.82 (m, 2H), 2.71 (d, J = 13.9 Hz, IH), 2.38 (s, 3H), 1.98 (m, 2H),1.74 (m, 
2 i), 1.25 (m, IH), 1.01 (t, J = 7.3 Hz, 3H), 0.85 (m, 4H). 



£ sample 360 and 361 



R)-(5-cyano-8-methyI-7-propoxy-l-propyM^54^-tetrahydro-p^^ 
indol-l-yl>-acetic acid 



(iS)-(5-Cyano-8-methyl-7-propoxy-l-propyH,3A9-tetrahydro-pyrano[3,4- 
bJmdoI"l-yl>-acetic acid 

[ )3161 Preparative HPLC using CHIRALPAK AS (250 x 20mm) and 5% ethanol 
i 1 hexane as eluant gave the (R) and (S) enantiomers of (5-cyano-8-methyl-7- 
propoxy-l-propyl-l,3,4,9-tetrahydro-pyrano[3,4-b]indoH-yl)-acetic acid as white 
sbUds. ESI-MS m/z 371 (MHT*", R isomer) and m/z 371 (MH^, S isomer). Chiral 
IIPLC HP 100 with CHIRALPAK AS, 250 x 4.6 mm, ethanol/hexane (7/93), 1.0 
raL/min, 235 nm UV detection; tR = 8.46 min (R enantiomer), 13-42 min (broad 
J eak, S enantiomer). 
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[0317] Examples 362 - 368 were synthesized following the above mentioned 
procedure for example 359 using the intermediate (5-cyano-7-hydroxy-8-methyl- 
l-propyl-1,3 A9-tetrahydro-pyrano[3,4-b]indol-l-yl)-acetic acid ethyl ester and 
coupling it with the following alcohols: ethanol, methanol, isopropanol, n-butyl 
alcohol, 3,3-dimethyH-butanol, 3-fluorobenzyl alcohol, and benzyl alcohol. The 
resulting esters were hydrolyzed using 10% NaOH (aq) in EtOH. 

Example 369 

[5-Cyano-7-(2-fluoro-ethoxy)-8-methyM-propyH^54,9-tetrahydro- 
pyrano[394-b]mdol-l-yl]-acetic acid 

[00100] To a solution of (i?)- [5-cyano-7-hydroxy-8-methyH-prop5d-l, 3,4,9- 
tetrahydro-pyranQ[3,4-b]indol-l-yl]-acetic acid methyl ester (35 mg, 0.10 mmol) 
in anhydrous dichloromethane (1 mL) was added 2-fluoroethanol (40 mg, 0.62 
mmol), l,r- (azodicarbonyl)dipiperidine (39 mg, 0.15 mmol), and 
triphenylphosphine (40 mg, 0. 15 mmol) at ambient temperature. After 48 h, the 
reaction mixture was absorbed onto silica gel and the product was eluted with 
hexane/EtOAc (4:1). The ester was used directly in the next reaction. 

[00101] The crude ester was dissolved in EtOH (2 mL) and TEBF (1 mL). At ambient 
temperature, 3 N NaOH (2 mL) was added and the reaction mixture was stirred for 3 h. 
The reaction mixture was then acidified with 1 M HQ and the aqueous solution was 
extracted with elhyl ether. The organic phase was washed once with 1 M HCl, once 
with brine, dried over anhydrous Na2S04, filtered and concentrated. The crude acid was 
triturated with ethyl ether/hexanes and the solid was collected on a Hirsch funnel and 
washed several times with hexane to afford 21 mg of the title compound as an off-white 
solid. ESI-MS m/z 373 (M-H)". 'H NMR (CDCI3) 6 8.99 (br s, IH), 6.99 (s, IH), 4.77 
(dt, J = 47.4, 3.5 Hz, 2 H), 4.03-4,27 (m, 4H), 3.12 (m, 4H), 2.15 (s, 3H), 1.89-2.11 (m, 
4H),1.19-1.61 (m, 2H), 0.91 (t, J = 7.0 Hz, 3H) ppm. 
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Example 370 

[5[Cyano-7-'(3-fluoro-propoxy)-8-methyl-l-propyl-l,3,4,9-tetrahydro- 
P3rrano[3,4-b]mdoI-l-yl]-acetic acid 



[0 



1)102] To a solution of [5-cyano-7-hydroxy-8-methyH-propyH ,3,4,9- 



tei rahydropyrano[3,4-b]indol-l-yl]-acetic acid methyl ester (32 mg, 0.09 mmol) 
in anhydrous iV-methyl-2-pyrrolidinone (2 mL) was added CS2CO3 (76 mg, 0.23 
m nol), KI (2 mg, 10 mol %), and l-bromo-3-fluoropropane (26 mg, 0.18 nmol) 
at ambient temperature. After 6 h, the reaction mixture was diluted wifli water 
(5b mL) and ethyl ether (50 mL). Aqueous HCl (1 M) was added and the layers 
W(&re separated. The organic phase was washed 5 times with water, once with 
brine, dried over anhydrous Na2S04, filtered and concentrated to provide the 
cr jide ester which was used directly in the next reaction. 

[0 )103] The crude ester was dissolved in EtOH (2 mL) and THOF (1 mL). At ambient 
teiEnperature, 3 N NaOH (2 mL) was added and the reaction mixture was stin-ed for 3 h. 
The reaction mixture was then acidified with 1 M HCl and the aqueous solution was 
extracted with ethyl ether. The organic phase was washed once with 1 M HCl, once 
wiith brine, dried over anhydrous Na2S04, filtered and concentrated. The crude acid was 
triturated with ethyl ether/hexanes and the solid was collected on a Hirsch funnel and 
wAshed several times with hexane to afford 25 mg of the title compound as a yellow 
solid. ESI-MS m/z 387 (M-H)'. IH NMR (CDCI3) 6 8.91 (br s, IH), 6.99 (s, IH), 4.69 
(dt, J =46.8, 5.8 Hz, 2 H), 4.09 (m, 4H), 3.11 (m, 4H), 1.89-2.35 (m, 4H), 2.09 (s, 3H), 
l.p-1.59 (m, 2H), 0.91. (t, J = 7.0 Hz, 3H) ppm. 

Table 2. Pyranoindole derivatives 



EX 


LC@254 
minutes 


MS 


1 


2.61 


311 (M-H) 


2 


6.98* 




3 


9.37* 




4 


2.58 


315 (M-H) 


5 


6.18* 




6 


8.32* 




7 


3.15 


340 (M-H) 


8 


15.1* 
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50 


3.364 
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364 (M+Na) 



BNSDOCID: <WO 03099275A1 _!_> 



wo (M/099275 



PCT/US03/16294 



-113- 











iniiiuitfis 












J. /UO 


ooo \^lYl"lNcly 




ooo 








H-OO v^iVXT^iNcL^ 


DO 


D.oUO 


A-lA rMT-i-TSIa^ 


D / 


7 ^AQk 
O.D4y 


^^Z ^^lVlT^i.Na.J 


Do 






Dy 


Z,4/U 


D Zl V^iVi * INaj 


OU 


Z. /ZD 


D *t / \^iV±~iN cL ) 




Z.:>oh- 


D^D V,-Lvi^iNclJ 




Z.014 




63 


z.4oy 






O /i71 

Z.O /3 




OD 


Z.OdO 


AAA /A/T-l-XTci^ 


AA 
DO 


Z.OZD 


D / D ^iviT^rs a ^ 


A*! 

0/ 


a.oZi 


D/O ^VXT^INa^ 


DO 


D.UO/ 


Doo V^lVXT^INa^ 






"XAA 


/U 


O 9il9 
Z.ZH>Z 




/I 


Z.UjD 




11 


Z.d40 


'3A9 ^^>^4-x^^l^ 


15 


Z.D4U 


Dio \iVx^iN a ) 


/4 


Z. /4^ 


DDU ^VXT^INaj 


/D 


z, /yz 


J ^JVLT^lNaJ 


/o 


z.yzo 


"XAA r\AA^€k\ 


II 


Z.yoZ 


oDO ^iVl^iNa^ 


lo 


Z.ooU 


D^Z \^iVX^Xl.^ 




z.ozy 


DD^ V^iVXn^iNaj 


OA 

oU 


z.4uy 


'^lAA /'AA-UXTo\ 
J 40 ^iVlT^iNa^ 


O 1 

81 


Z.oUo 


30U viVLT^JNaj 


82 


2.794 


3/4 (^JVl+JNa) 


83 


2.o4D 


3 /4 (JVl+JNa) 


84 


O OiC4r 


3ocS (JVLt'lNaj 


8d 


3.UZD 


/I A A /TVyr-4-XTo\ 


86 


O Ol 1 


4Uo ^jyt-T-JNaj 


87 


Z.DoD 


4DZ tJMlT^XNaJ 


oo 
oo 


O /COO 




5^0 
oy 


^ . 1 




90 


3.274 


364 (M+H) 


91 


3.129 


380 (M+H) 


92 


3.339 


384 (M+H) 


93 


3.355 


440 (M+Na) 


94 


3.443 


418 (M+H) 


95 


2.813 


374 (M+Na) 



BNSDCDCID: <W O 03099275A1 I > 



wo 03/099275 



PCT/US03/16294 



- 114- 



■|?Y 






yo 


9 Rl 




Q7 




3 VI ^ y^lYX^ JL X J 


OR 


9 S91 


'^91 nVT+TsTa"! 


yy 






1 no 


9 0^9 




101 


1*^8 

J>. IDO 


-240 nvT-H^ 


107 


904. 


^^4.0 nVT-TH 




^09 
J>. juZ 






J. 3 /O 






O TOO 

z. /yz 


3 / ^ \^ivi-jn ) 


1 0A 
lUO 


9 C77 
Z.O / / 


A1 » nvA TT^ 


1 cn 
iv / 


9 70^5 
Z. /\Jj 


OIZ ^iVJL-Xj.J 




9 R77 
Z.O / / 




1 no 


^ 0J.0 






J? .VJOO 




111 

tlx 






1 1 9 


9X0 


J W\J ^JLVX X X J 


11*^ 

1 13 


9 Q9/; 
Z.oZO 




1 1 y| 
1 14 


Z.olo 


'217 /A>r TT\ 
OlZ ^iVl-xlJ 


1 1 < 
1 ID 


Z.D04 


'31/1 /TV>f4-TU\ 


1 1 
i 10 


z. /Dy 




1 1 "7 
11/ 


Z.y44 


^D4 ^JVlT^lNa^ 


1 1 O 

llo 


J.UIJ 




1 1 o 


^ 1 ni 




1 Of\ 


i#^o 


D\jO \^iVx • XX J 


191 


0<^9 
3.UOZ 


J i\} ^xVx • XX ) 




9 98'^ 


OUH- ^iVx~i>l<lJ 




Z.400 




124 


Z.Oo4 


'3'20 /'A>r-UXTo\ 

ooz ^jyiT^iNaj 


IzD 




JOZ ^JVi-rJNa^ 


1 9A 
IZO 


9 SA9 
Z-oOZ 


OZ^ ^iVxT^xx^ 


IZ / 


7 Ql 7 




1 9fi 






1 90 


9 5?^9 
Z.oDZ 


DH-D ^iVx-xT.^ 


1 ^0 
LD\J 


Ol 


DKjKJ \^AVX~XX^ 


1 J i 


^ 1 OS 


J / ^±VX XX y 


1 '^9 


j,zoy 


O /*t ^iVx-xx^ 






DOO ^1VX~XX. ^ 


134 


3.404 


400 (M-H) 


135 


3.332 


408 (M-H) 


136 


3.079 


398 (M-H) 


137 


2.413 


296 (M+Na) 


138 


2.556 


310 (M+Na) 


139 


2.794 


324 (M+Na) 



BNSDOCID: <WO 03099275A1_L> 



wo 03/099275 



PCT/US03/16294 



-115- 



¥7''V 

EX 


JLC@254 
minutes 


TV /TO 

MS 


140 


2.5UO 


o'T/c /Ayr XJ^ 
2/0 (M-rl) 


141 


2.o52 


304 (M-xl) 


142 


2.553 


2y0 (JVl-Jrl} 


143 




304 (JVL-rl) 


144 


3.01b 


31o (JVL-rl) 


t A XZ 

145 


3.oy3 


■^lA /"Ayr "LT^ 
330 (M-xl) 


14o 


3.5o3 


33 o (JVl-xl) 


t Alf 

14/ 


3.2U2 


3 DO (M-ri) 


t AO 

148 


3.378 


OOA /A >r T T\ 

380 (M-fi) 


149 


3.140 


396 (M-H) 


150 


3.478 


434 (M-H) 


151 


2.393 


U O 1 /A >r T T\ 

381 (M-H) 


152 


2.897 


368 (M-H) 


153 


3.064 


o/z A /A >r TJ^^ 

364 (M-H) 


154 


3.002 


'iA/Z /"\Jf TT\ 

34o (M-H) 


155 


3-1 /O 


3o0 (M-H) 


150 


3.3o2 


3/4 (M-H) 


157 


3.432 


374 (M-H) 


158 


•5 CO O 

3.528 


388 (M-H) 


159 


3.575 


A AO /A iC tT\ 

402 (M-H) 


160 


3.492 


yfAO /A iT TT^ 

408 (M-H) 


161 


3.088 


/I CO /A >r Tjr\ 

452 (M-H) 


162 


3.236 


oAo /A >r tr\ 

398 (M-H) 


163 


2-b27 


O C y1 /A yf TJX 

254 (M-H) 


1 H A 

164 


3.043 


368 (M-H) 


165 


3-23 / 


382 (M-H) 


166 


3.2// 


ooo /Ayf XJ\ 

3o2 (M-H) 


167 


3.397 


O AZT /A >r TT\ 

396 (M-H) 


168 


3.377 


416 (M-H) 


169 


2.963 


461 (M-H) 


170 


2.939 


343 (M-H) 


171 


2.876 


363 (M-H) 


172 


2.484 


407 (M-H) 


173 


3.148 


370 (M-Hj 


174 


3.337 


O O yl /"A TT\ 

384 (M-H) 


175 


3.519 


398 (M-H) 


176 


3.600 


OAO /AiT TT\ 

398 (M-H) 


111 


1 /TOO 

3.000 


412 (M-Jbl) 


178 


3.735 


424 (M-H) 


179 


3.643 


432 (M-H) 


180 


3.284 


476 (M-H) 


181 


2.572 


317 (M-H) 


182 


2.767 


331 (M-H) 


183 


2.967 


345 (M-H) 



BNSDOCtD: <WO ^03099275A1_I i> 



wo 03/099275 



PCT/US03/16294 



-116- 



TPV 








041 


345 flVI-H) 

J^VJ I XVX XXy 


185 


3 135 


359 fM-H) 

«^ -^^ I X»X JL.JL.W 


186 


3 187 


371 fM-H'i 

^ t X I XVX XX. J 


187 

AO/ 


3 097 


379 fM-H> 


188 


2 682 


423 rM-H) 


189 


1 907 


372 fM-H) 


190 


3 090 


388 (M-HTi 


101 


'\ 9S9 


402 nVf-H'i 

*TV/X* \^xvx**jnL ^ 


1 09 


9 077 


41 2 nVT-FH 




% 190 

^•1Z7 


388 fM-H"^ 

JOO ^xvx xx^ 




9 S94 
z««^z^ 


319 rM-Hl 


10^ 


9 795 


333 nVf-H'^ 


196 


1 907 


347 


197 


2.604 


357 rM-H^ 


198 


2.739 


333 (M-IR 


199 


2 799 


356 (Tvl-IT) 




2 053 


370 nvf-H^ 

«/ / Vf ^X VX X x^ 






384 nVT-H^ 




^ 1R1 


OCt- ^lYt-XX^ 




9R7 


308 nVf-TTi 
jyo ^ivx-xrx^ 




9 R/^9 


462 nVf-TTi 


9ns 


9 4R1 

Z.*tO 1 


301 /TVT-Fn 

J\J X ^XVX X X J 


9fV» 


9 50R 


315 fM'Vi^ 

J X ^ ^XVX XX J 


207 


2 820 


329 nvi-H') 


208 


2 964 


343 (M-HTy 

T^*,* 1 X VX X X f 


900 


9 514 


407 nVf-ITi 

*TV/ / y^XVX XXy 


91 O 


^117 


41 6 nU-H"^ 


91 1 


"^14 


430 rM-TTl 


91 9 


j^jy / 


430 rN>f-TTv 

*T J \J ^XVX-XX ) 


91 


3 478 


AAA flVf-H'i 

"T*T"T ^XVX xX J 


914 


3 006 


324 rM-ITl 

J^"T \XVX XX^ 


91S 


3 195 


416 rM-H^ 


216 


3 354 


354 CM-ffi 


217 


3 491 


446 (TVT-H'i 

"I" 1 Vdl yXTX XX. J 


218 


3 222 


338 nvi-En 


910 


9 301 
£i»Dy X 


301 fM-HTk 


990 


9 S61 


^15 rM-TT^ 


221 

X 


2 758 


315 nvi-Brt 

»J X ^ ^XVX X/ 


222 


2.768 


329 (M-H) 


223 


2.996 


355 (M-H) 


224 


1.936 


345 (M+H) 


225 


2.073 


405 (M-H) 


226 


1.756 


329 (M-H) 


227 


2.127 


357 (M-1) 



8NSDOCID: <WO 03099275A1__I_ > 



wo 03/099275 



PCT/US03/16294 



- 117- 





minuics 




99R 


9 77^ 
Z. / /-> 














'XfkQ /'Ayr 1 ^ 




^94 








ODD \\yyx''l ) 




O.^J 1 








*rD X ) 






D«?D ^iVl-JClJ 








Zd I 






Zdo 




jdO \}yxrr±) 






DyD yxSrXrrL) 


Z^U 




D^Z \J>rX) 


Z'f 1 




DJ)o V^Vl^ 






OLD ^iVJL jn J 


Z*rO 






9AA 






ZH'D 










'XAA nVA4-\ 


OAT 




9^/; fKA 0'lX\ 

ZDO ^jyi-zjtij 


Zh-o 






9AQ 

z^y 






9^n 

ZDv 






ZDl 






9^9 






z,>o 




DD^ ysyx^) 


9^A 
ZD^ 






zDD 






ZDO 




3D4 (M-Zrl) 


ZD / 




/IV/r OTX\ 

ddZ (JVL-ZrlJ 


ZD cS 




'^ci /'Ayr tTv 


zDy 




ddZ (^JMl-xIj 


ZoU 




dZl (Wl^) 


ZOi 




'5 '5 A r\A w^ 


9/^9 
ZOZ 




ozu ^^ivi-nj 






A9C nVA 


Z04 




J /O \iVl-riJ 


9i^< 
ZOD 




Dyz yNrrriL) 


266 




392 (M+H) 


267 




388 (M+) 


268 




358 (M-H) 


269 




370 (M-H) 


270 




384 (M-H) 


271 




408 (M-H) 



BNSDOCID: <WO 03099275A1 I > 



wo 03/099275 



PCT/IJS03/16294 



- 118- 





VTIIV1 11 

JIUI1U1.C3 


IVXO 


779 




J ^ -LVX -1. -i y 






368 (TU-H) 


274 




354 fM+H'i 


?7S 




368 fM+H?k 


776 




365 (M-ID 


oni 

jL t 1 






77R 
Z» to 




qQ7 fM-H^ 


770 


















7527 




370 fN/T-TT^ 


7R^ 




30Q nVT-H^ 


7S4 




323 nVf-H^ 


7RS 




323 fM-H^ 








7S7 




339 rM-MT"^ 


7RR 




3S1 ('M-TTi 


7 CO 






70A 










jZ / ^iVl 1 xxj 


7Q7 




DAD ^iVX-xXJ 


7^^ 




377 rN/T+lT^ 

DAI \iVX~XX^ 


704 




330 ^IV/T-TH 

DDy \^iVX-XX^ 


70^ 




325 rM-H^I 


70^ 




339 nVT-H'fc 

D DZ7 \^1VX XX/ 


7Q7 




OHl \^iVX~xx^ 


7Q0 




jjl \lVl-xx^ 


7QO 




0*r3 \jyx-xx/ 






347 rM+TT^ 






360 nv/T-TT^ 
^^ivx-xx^ 


"^07 




377 ^'M-H'i 

DAI \^XVX~X X ) 






317 rM-in 

D 3L 1 \^j.vx xxy 






331 flVI-Hl 






333 fN/T-H'^ 






o 1 0 ^ivx-xx ^ 






"^77 /IVyf TT^ 


JUo 




r\/r xrv 


-J \jy 




355 flVl-HD 


310 




355 (M-H) 


311 




343 (M-H) 


312 




329 (M-H) 


313 






314 






315 







wo 03/099275 



PCT/US03/16294 



119 



BNSDOCID: <WO 



03099275A1 



1?"V 


lulIllllCS 










DL 1 






'^1 ft 




1/11 /A/T XJ^ 


O 




1/11 (\/\ TJ\ 












111 /TV/f Vf\ 


dLL 




DDI yNx-rl) 






111 C\/( xx\ 
DDI. ViVL-rlj 






1A^ /Aif TX\ 






1A^ /A>f TT\ 
34D ^iVL-XlJ 


dZO 




1/K /'A/T tr\ 


/ 




1A1 /T^yf T^^ 








Dzy 




D^d yjyL^) 






D\j\j \Jyx~xlL) 












lAA r\A vx\ 






1AA /TV/f TJ^ 














3JO 




31Z (^JVlt^) 


33 1 




111 r\yf-l-TTV 

DID {Nxrrrh ) 








D3y 




DID ^ivx-jnj 






1 1 TT^ 
^ 1 i \^xvx-n ) 


1/11 






1/IO 




lAO r\A \ 


343 






i>i /I 
344 




1A1 /Ayf TJ\ 
3Ui (M-xlJ 


34d 






34o 




11/1 /Tvyra-\ 
314 (JVH-j 


3^rf 




31/ (JVl^xl ) 


1/1 O 

34o 




3 ID IJVl-rl) 


34y 






I^A 




dZo yvfirr) 


ICI 

351 




1/IO /Ayf-l-\ 
34Z (jV1+) 


352 




317 (M-xl) 


O JO 




ddd \^ivi-nj 


354 




398 (M+H) 


355 




398 (M+H) 


356 




440 (M+H) 


357 




368 (M-H) 


358 




384 (M+H) 


359 




371 (M+H) 



wo 03/099275 



PCT/US03/16294 



- 120- 
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Example 1 

(5-<:yano-8-methyl-l-propyl-l,3A9-tetrahydro-pyra^ 
Example 2 

[(R)-5-cyano-8-me1hyl-l-propyl-l,3A9-tetrahydropyrano[3,4^^^ 
acid 

Example 3 

[(S>5-cyano-8-methyl-l-propyl-13A9-tetrahydix>pyrano[3,^^^ 
acid 

Example 4 

(5-cyano-8-fluoro-l-propyl-13A9-tetrahydro-pyrano[3,4-b]indol-l-yl^ 
Example 5 

[(R)-5-cyano-8-fluoro-l-propyl-13A9-te1rahydropyrano[3^^^ 
acid 

Example 6 

[(S)-5-cyano-8-fluoro-l-propyl-l,3A9-tetrahydropyrano[3Ab]ind 
acid 

Example 7 

(5,8-dichloro-l-propyH 3 A9-tetrahydro-pyrano[3,4-b]indol-l-yl)acetic acid 

Example 8 

[(R)-5,8-dichloro-l-propyl-l,3A9-tetrahydropyrano[3Ab]indol-l-y^^ 
Example 9 

[(S)-5,8«dichloro-l-propyl-l,3A9-te1rahydropyrano[3,4-b]indol-l^ 
Example 10 

(5-cyano-6-fluoro-8-methyl-l-propyl-13,4,9-tetrahydropyrano[3,^^^ 
yl)acetic acid 
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Example 11 

[(Jl)-5-cyano- 6-fluoro-8-methyl- 1 -propyl- 1 3 A9-tetrahy(ko 
yl lacetic acid 

E:?;:ample 12 

[(S)-5-cyano-6-fluoro-8-methyl-l-propyl-l,3,4,9-te1rahydropyrano[3,4-b]i^^ 
yljacetic acid 

E:?:ample 13 



(5 



Example 14 

(5 -CMoro-l-propyl-13 A9-tetrahydropyraao[3,4-b]indol-l-yl)acetic acid 
Example 15 

(5 K:hloro«l-isopropyl-l,3 A9-tetrahydropyrano[3,4-b]indol-l-yl)^^ acid 
E:i:ample 16 

{^-chloro-l-[(3E)-pent-3-eayl]-13A9-tetrahydropyrano[3,4 
acid 

Eiample 17 

(5 ^chloro- 1 -phenyl- 1 ,3 ,4,9-tetrahydropyrano [3 ,4-b] indol- 1 -yl)acetic acid 

E:3Cample 18 



[5 



(5 



CMoro- 1 -ethyl- 1 ,3»4,9-tetrahydropyraao[3 ,4-b]indol- 1 -yl)acetic acid 



chloro-1 -(4-mtrophenyl)- 1 ,3>4,9-tetrahydropyraao[3,4-b]indol- 1 -yl]acetic acid 



Example 19 

[5'K:Moro-l-(3-nitrophenyl)-13A9-tetrahydropyrano[3,4-b]indol-l-yl]acetic acid 
Example 20 

[5 -chloro-1 -(2-fluorophenyl)-l 3 A9-tetrahydropyrano[3 ,4-b]^ 
Example 21 

(5 -bromo-l-e1hyl-13 A9-tetrahydro-pyrano[3,4-b]indol-l-yl)acetic acid 

Example 22 



bromo-l-propyl-1 ,3 A9-tetrahydropyratio[3,4-b]indol-l-yl)acetic acid 



Example 23 

(5-bromo-l-isopropyl-l,3,4,9-tetrahydropyrano[3,4-b]indol-l-yl)acetic acid 
Example 24 



-bromo-l-[(3E)-pent-3-enyl]-l,3A9--tetrahydropyrano[3,4-b]indol-l-yl}acetic 



acid 

E: cample 25 
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[5-bromo-l-(3-fiiryl)-13A9-tetrahydropyrano[3,4-b]in^ 
Example 26 

(5-bromo-l-phenyl-13,4,9-tetrahydropyrano[3,4-b]mdol-l-yl)ace^ 
Example 27 

[5-bromo-l-(3A5-trime1hoxyphenyl)-l,3A9-tetrahydrop 
yl]acetic acid 

Example 28 

[5-bromo-l-(4-nitrophenyl>13A9-te1rahydropyrano[3Ab]indol-l-y^^ 
Example 29 

[5-bromo-l<3-mt^ophenyl>13A9-tetrahyd^opyrano[3Ab]indo^ 
Example 30 

[5-bromo-l-(2-fluorophenyl)-l,3A9-tetrahydropyraao[3Ab]indol-l-^^^ 

Example 31 

(5-phenyl-l -propyl-l ,3 A9-tetrahydropyrano[3 Ab]indoH -yl)acetic acid 

Example 32 

[5-(4-methylphenyl)-l-propyl-l,3A9-tetrahydropyrano[3Ab]indol-l-^^^ 



Example 33 

[5-(4-methoxyphenyl)-l-propyl-13,4,9-tetrahydropyrano[3Ab]in^ 
acid 

Example 34 

[5-(4-chlorophenyl)-l-propyl-13A9-tetrahydropyrano[3Ab]indol^ 

Example 35 

[5-(2Adichlorophenyl)-l-propyl-l,3A9-tetrahydropyrano[3,4-b]indol-l- 
yl]acetic acid 

Example 36 

{l-propyl-5-[4<trifluoromethyl)phenyl]-13,4,9-tetrahydrop^^ 
yl} acetic acid 

Example 37 

(l-propyl-5-iMen-2-yl-13A9"tetrahydropyrano[3Ab]indol-l-yl)aceti^ 

Example 38 

[5-(2-naphthyl)-l-propyl-13A9-telxahydropyrano[3,4-b]indol-l-yl]acetic^^ 
Example 39 
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[5<14'-biphenyl-4-yl>l-propyl-13A9-tetrahydropyrano 
aci|d 

Example 40 

[5-(2-fuiyl)-l-propyl-l,3A9-tetrahydropyrano[3,4-^^ 
Example 41 

[5-(4-bromophenyl)-l-propyl-l,3A9-te1rahydropyrano[3,^^^ 

Ex!ainple42 



[5 



Example 43 



[5 



acid 



E> ample 44 



[5 



(1 



(5 



(2-methylphenyl)-l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]mdol-l-^^^ acid 



(2-metlioxyphenyl)-l-propyl-l,3A9-tetrahydropyrano[3,4-b]indo 



(2-chlorophenyl)-l-propyl-13A9-te1xahydropyrano[3,4-b]indol-l-yy acid 



E> ample 45 



•propyl-5-[2~(trifluoromethyl)phenyl]-l,3A9-tetrahydropyrano[3,^^^ 



yl lacetic acid 
E: [ample 46 



[4-(methylthio)phenyl]-l-propyl-13A9-tetrahydropyrano[3,4^b]m^ 



yl^acetic acid 
Example 47 

[5-(3-methoxyphenyl)-l-propyl-l,3A9-te1xahydropyrano[3,4-b]in^ 
acid 

Example 48 

[f-(4-fluorophenyl>l-propyl-13,4,9-tetrahydropyrano[3,4-b]m^ 
acid 

Ejcample 49 

[f;-(3-chlorophenyl)-l-propyl-13»4,9-tetrahydropyraao[3Ab]indol-l-yy 
Example 50 

0;,8-dichloro-l-[(3E)-pent-3-enyl]-l,3A9-te1xahydropyrano[3,4-b]m^ 
y )acetic acid 

Example 51 

(; >,8"dichloro-l-isopropyl-l,3 A9-teti:ahydropyrano[3 Ab]m^ acid 
i xample 52 

( >,8-dichloK)-l-phenyl-l,3 A9-tetrahydropyraao[3,4-b]indol-l-^^^ acid 
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Example 53 

[5,8-dichloro-l-(3-furyl)-l,3A9-tetrahydropyrano[3,4-b]m^ 
Example 54 

[5,8-dichloro«lK4-methylpentyl>l,3,4,9-tetrahydropy^ 
acid 

Example 55 

[5,8-dichloro-lK3,4,5-trimethox5a>henyl)-l,3A9-tetrah^ 
yl]acetic acid 

Example 56 

[5,8-dichloro-lK2-fluorophenyl)-13A9-tetrahydropyrano[3,4-b]indol'l- 
yljacetic acid 

Example 57 

441-(carboxymethyl>5,8-dichloro-l,3A9-tetrahydropyrano[3Ab]indo^^ 
yl]benzoic acid 

Example 58 

(5-cyano-l-propyl-l,3A9-tetrahydro-pyrano[3Ab]indol-l-yl)acetic acid 
Example 59 

(5-cyano-14sopropyl-13A9-te1xahydropyrano[3,4-b]indol-l-yl)acetic acid 
Example 60 

{5-cyano-l-[(3E>pentO-eayl]-l,3A9-tetrahydropyrano[3,4-b]ind 
acid 

Example 61 

[5-cyano-l-(3-fuiyl)-l,3A9-tetrahydropyrano[3,4-b]^^ 
Example 62 

(5-cyano-l-phenyl-l,3A9-tetrahydropyrano[3Ab]indol-l-^^^ 

Example 63 

[5-cyano-l-(3A5-trimethoxyphenyl)-l,3A9-tetrahydropyrano[3,4-b^ 
yl]acetic acid 

Example 64 

[5-cyano-l-(4-ni1rophenyl)-l,3A9-tetrahydropyrano[3Ab]indo^^ 
Example 65 

[5-cyano-l-(3-nitrophenyl)-l,3A9-tetrahydropyrano[3Ab]indol-l-yU 
Example 66 

[5-cyano-lK2-fluorophenyl)-l,3,4,94etrahydropyrano[3,4-b]indol-l-^^ 
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E^tample 67 



( 



Example 68 



(5 



butyl-5,8-dichloro-13A9-tetrahydropyrano[3,4-b]mdol-l-yl)acet^^ acid 



bromo-l-butyl-13*4,9-te1rahydropyraao[3,4-b]indol-l-yl)acetic acid 



E] cample 69 

(1 -butyl-5-chloro-l,3 A9-tetrahydropyrano[3,4-b]indol-l-yl)acetic acid 
Example 70 

[5-cUoro-l-(2-methoxy-2-oxoethyl)-l,3A9-tetrahydropyr^ 
y] ]acetic acid 

EK:ample71 

[1 -(carboxymethyl)-5-chloro-13A9-tetrahydropyrano[3,4-b]m^ acid 

Example 72 

(I ;-chloro-l-metiiyl-l,3 A9-tetrahydropyrano[3,4-b]indol-l-^^^ acid 
Example 73 

(J!-chloro-l-el3iyl-l,3A9-tetrahydropyrano[3,4-b]indol-l-yl)acetic acid 
Example 74 

(I J-cMoro-l-propyl-13 A9-tetrahydropyrano[3,4-b]indol-l-yl)acetic acid 
I xample 75 

( ^chloro-l-isopropyl-1,3 A9-tetrahydropyrano[3,4-b]indol-l-yl)acetic acid 
Example 76 

( I -butyl-8-chloro-l ,3,4,9-tetrahydropyrano[3,4-b]indol-l-yl)acetic acid 
Example 77 

\ 8-chloro- 1 -[(3E)-pent-3-enyl]- 1 3,4,9-tetrahydropyrano[3 ,4-b]indoI- 1 -yl} acetic 
£cid 

Example 78 

(8-chloro-l-phenyl-l,3A9-tetrahydropyrano[3,4-b]indol-l-yl)aceti^ acid 
ixample 79 

1 8-chloro-l-(3-fiiryl)"l,3 A9-tetrahydropyrano[3,4-b]indol-l-^^^ acid 
]5xample80 

j 8-bromo-l-methyl-13 A9-tetrahydix)pyrano[3 Ab]indol-l-yO^^ acid 
example 81 

8-bromo-l-ethyl-13A9-te1xahydropyrano[3Ab]indol-l-yl)aceti^ 
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Example 82 

(8-bromo- 1 -propyl- 1 ,3,4,9-tetrahydropyrano[3,4-b]indol- 1 -yl)acetic acid 
Example 83 

(8-bromo-l-isopropyl-l,3A9-tetrahydropyrano[3,4-b]indol-l-yl)ac^^^^ 



Example 84 

(8-bromo-l-butyl-l,3,4,9-tetrahydropyrano[3,4-b]indol-l-yl)aceti^ 
Example 85 

{8-bromo-l-[(3E)-pent-3-enyl]-l,3,4,9-tet^ahyd^opy^ano[3,4-b]indo^ 
acid 

Example 86 

(8-bromo-l-phenyl-l,3A9-tetrahydropyrano[3,4-b]indol-l-yO^^ 
Example 87 

4-[8-bromo-l-(carboxymethyl)-l,3A9-tetrahydropyrano[3,4-b]ind 
acid 

Example 88 

[8-bromo-l-(3-furyl)-13A9-tetrahydropyrano[3,4-b]indol-l-^^^ 

Example 89 

(8-phenyH -propyl- 1 ,3,4,9-tetrahydropyrano[3,4-b]indoH-yl)acetic acid 
Example 90 

[8-(4-methylphenyl)-l-propyl-13A9-tetrahydropyrano[3Ab]indol-l-^^^ 
Example 91 

[8-(4-me1hoxyphenyl)-l-propyl-l,3A9-tetrahydropyraao[3,4-b]indo 
acid 

Example 92 

[8-(4-cMorophenyl)-l-propyl-l,3A9-tetrahydropyrano[3,4-b]indol«l 
Example 93 

[8-(2,4-dicMorophenyl>l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]m^ 
acid 

Example 94 

{l-propyl-8-[4-(trifluorome1iiyl)phenyl]-13A9-tetrahydropyrano 
yl} acetic acid 

Example 95 
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(1 -jpropyl-8-thien-2-yl- 1 ,3 A9-tetrahyciropyrano [3,4-b]indol- 1 -yl)acetic acid 



Example 96 

[8j(3-bromophenyl>l-propyl-l,3A9-te1xahydropyrm 

E> 
[8 



Ex^ample 97 

(3-aminophenyl)-l-propyl-l,3A9-tetrahydropyrano[3,4-b]mdol-l-^^^ 



E>tample 98 

(8-cyano-l-propyl-13,4,9-tetrahydropyraQo[3,4-b]indol-l-yl)^ 

E^:ample 99 

(6p8-dichloro-lHtnethyl~l,3,4,9-tet^^ 
E: cample 100 

(6,8-dicMoro-l-ethyl-l,3A9-tetrabydropyrano[3,4-b]mdol-l-yl)^^^ 
E: cample 101 

(e ,8-dichloro-l-propyl-13 A9-tel3:ahydropyraao[3 Ab]mdol-l-^^^ acid 
Example 102 

(( ;,8-dicmorO"l4sopropyl-l,3 A9"tetrahydropyrano[3 Ab]indol-l-^^^ acid 
Example 103 

(] -butyl-6,8-dicMoro-l ,3 A9-tetrahydropyrano[3 Ab]indol-l-yl)ac^^^ 
Example 104 

{6,8-dichloro-l-[(3E)-pent-3-enyl]-13A9-tetrahydropyrano[3Ab]indol-^ 
yl} acetic acid 

Example 105 

(53-dichloro-l-phenyl-l,3,4,94etrahydropyrano[3Ab]indol-l-yl)ac 



iixample 106 

A.[l-(carboxymethyl)-6,8-dichloro-l,3A9-tetrahydropyra^ 
)l]benzoic acid 

]&xample 107 

(5,6-dicWoro-l-methyl-13,4,94etrahydropyraiM>[3 
IJxample 108 

( 5,6-dicWoro-l-efhyl"l,3 A9-tetrahydropyrano[3Ab]indol-l acid 
;ixamplel09 

5,6-dicWoro-l-propyl-13A9-tetrahydropyrano[3Ab]indol-l-yl)^^ 
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Example 110 

(5,6-dichloro-l -isopropyl-1 ,3,4,9-tetrahyclropyrano[3,4-b3indol-l-yl)acetic acid 
Example 111 

(l-butyl-5,6-dichloro-l,3,4,9-tetrahydropyrano[3,4-b]indol-l-yI)aceticacid 
Example 112 

{5,6-dichloro-l-[(3E)-pent-3-enyl]-13,4,9-tetrahydropyrano[3,4-b]mdol-l- 
yl} acetic acid 

Example 113 

4-[l-(carboxymethyl)-5,6-dicWoro-l,3,4,9-tetrahydropyrano[3,4-b]iadol-l- 
yljbenzoic acid 

Example 114 

(5,7-dichloro-l-mefliyl-l,3,4,9-tetrahydropyrano[3,4-b]indol-l-yl)aceticacid 
Example 115 

[l-methyl-8Ktrifluoromethyl)-l,3A9-tetrahydropyrano[3,4-b]indol-l-yl]aceticacid 
Example 116 

[l-e1hyl-8<trifluoix)methyl)-l,3A9-tetrahydn>pyi:ano[3,4-b]indol-l-yl]ac^^ 

Example 117 

[1 -propyl-8-(tri£luoromethyl)- 1 ,3,4,9-tetrahydropyrano[3,4-b]indol-l-yl]acetic acid 
Example 118 

[l4sopropyl-8<trifluoromethyl)-13A9-tetrahydropyrano[3,4-b]indol-l-yl3acetic 
acid 

Example 119 

[l-butyl-8-(trifluoromethyl)-13,4,9-tetrahydropyi:ano[3,4-b]iadol-l-yl]aceticacid 
Example 120 

[l-[(3E)-pent-3-enyl]-8-(trifluoromethyl>l,3A9-tetrahydropyrano[3,4-b]indol-l- 
yl]acetic acid 

Example 121 

[l-phenyl-8-(trifluoromethyl)-l,3,4,9-tetrahydropyrano[3,4-b]indol-l-yl]aceticacid 
Example 122 

(5,8-difluoro-l-mefhyl-l,3.4,9-tetrahydropyrano[3,4-b]indol-l-yl)aceticacid 

Example 123 

(l-ethyl-5,8-difluoro-13,4,9-tetrahydro-pyrano[3,4-b]indol-l-yl)aceticacid 
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Example 124 

(5 j8-difluoro- 1 -propyl- 1 ,3 ,4,9-tetrahydro-'pyrano[3 ,4-b]indol- 1 -yl)acetic acid 
E5« ample 125 



(5 



(1 



8-difluoro-l-isopropyH ,3 A9-tetrahydropyrano[3,4-b]mdoH-yl)acetic acid 



Example 126 



butyl-5,8-difluoro-l ,3,4,9-tetrahydropyrano[3,4-b]indoH -yl)acetic acid 



E?tample 127 

{5L8-difluoro-l-[(3E)-peiit-3-enyl]-l,3A9-tetrahydr^^ 
yll acetic acid 

Example 128 

441-(carboxymethyl)-5,8-difluoro-13A9-tetr 
yllbenzoic acid 

Example 129 

[S -cMoro- 1 -metfayl-5-(trifluoromethyl)- 1 ,3 ,4,9-tetxahydropyraQo [3 
yl]acetic acid 

Efcample 130 

[JI-chloro-l-ethyl-5-(trifluoromethyl)-13,4,9-tetrahydropyra^^ 
y] ]acetic acid 

Example 131 

[{ r-chloro-l-propyl-5-(trifluoromethyl)-l ,3,4,9-tetrahydropyrano[3,4-b]indoH- 
]acetic acid 

Ekample 132 

[\ !-chloro-l -isopropyl-5-(trifluoromethyl)-l ,3 A9-tetrah^ 1 - 

[]acetic acid 

Example 133 

[ [-butyl-8-chloro-5-(trifluoromethyl)-l 3 A9-tetrahyd^^ 
yljacetic acid 

Ixample 134 

[ J-chloro-l-[(3E)-pent-3-enyl]-5-(trifluoromethyl)-l,3A9-tett^ 
l)]indoH-yl]acetic acid 

Ixample 135 

[ S-chloro-l-phenyl-5-<trifluoromethyl)-l 3 A9-tetrahydropyr 
jl]acetic acid 

Example 136 
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[8-chloro- 1 -(3-furyl)-5-(trifluoromethyl)- 1 ,3,4,9-tetrahydropyrano[3,4-b]indol- 1 - 
yl] acetic acid 

Example 137 

(1 ,5,8-trimethyl- 1 ,3,4,9-tetraliydropyrano[3,4-.b]indol-l -yl)acetic acid 
Example 138 

(l-ethyl-5,8-dimethyl-l,3A9-tetrahydropyrano[3,4-b]u^^ 
Example 139 

(5,8-dime1hyl-l-propyl~13A9-te1rahydropyrano[3,4-b]indol-l-yl)aceti^ 
Example 140 

(5-fluoro-l,8-dimethyl-13A9~tetrahydropyrano[3Ab]indol-l-yl)ace^^^ 
Example 141 

(5-fluoro-8-methyl-l-propyl-l,3,4,9-tetrahydropyrano[3Ab]i^^ 
Example 142 

(l-ethyl-5-fluoro-l,3A9-telTahydro-8-me1iiyl-pyrano[3Ab]^^ acid 
Example 143 

(5-fluoro-l-isopropyl-8-methyl-13A9-te1xahydropyrano[3Ab]in^ 

acid 

Example 144 

(l-bu1yl-5-fluoro-8-me11iyl-13A9-tetrahydropyrano[3Ab]indol-l-^^^ 
Example 145 

{5-fluoro-8-methyl-l-[(3E)-pent-3-enyl]-l,3A9-tetrahydropyrano[3Ab^ 
yl} acetic acid 

Example 146 

(5-fluoro-8-methyl-l-phenyl-l,3A9-tetrahydropyrano[3,4-b]indol-l-^^^ 
Example 147 

(8-fluoro-5-phenyl-l-propyl-13A9-tetrahydropyrano[3Ab]indol-l-^^^ 
Example 148 

[8-fluoro-5-(4-methylphenyl)-l-propyl-13A9-tetrahydropyrano[3Ab]in^ 
yl]acetic acid 

Example 149 

[8-fluoro-5-(4-methoxyphenyl)-l-propyl-l,3A9-tetrahydropyr^ 
yl]acetic acid 
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Example 150 

{ 8-fluoro- 1 -propyl-5- [4-(trifluoromethyl)phenyl]-l 3»4,94e1xahydropyrano[3,^ 
blndol-1-yl} acetic acid 

E:cample 151 



[5 



yl lacetic acid 
Example 152 

(5-bromo-8-fluoro-l"propyl-13A9"tetrahydropyrano[3,4-b]indol-l-yl)ace acid 
Example 153 

(5-bromo~8-mefhyl-l-propyl-l,3A9-tetrahydropyran acid 

E: cample 154 



( 



(3-aminophenyl)-8-fluoro-l-propyl-l,3A9-tetrahydropyrano[3,4-b}mdol-l^ 



,6,8-trichloro- 1 -methyl- 1 ,3 ,4,9-tetrahydropyrano[3 ,4-b]indol- 1 -yl)acetic acid 



(5: 



Example 155 



,6,8-tricUoro-l-ethyl-l,3A9-tetrahydropyraao[3,4-b]indol-l-yl)acetic acid 



(5. 



Example 156 



,6,8-tricMoro-l-propyl-l,3A9-tetrahydropyrano[3,4-b]indol-l-yl)aceti^ acid 



(5 



Example 157 



,6,8-trichloro-l-isoprdpyl-l,3A9-tetrahydropyrano[3,4-b]indol-l-^^^ acid 



(5 



EKample 158 
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-butyl-5 ,6,8-trichloro- 1 ,3 ,4,9-tetrahydropyrano [3 ,4-b]indol- 1 -yl)acetic acid 



Ekample 159 

{:5,6,8-tricmoro-l -[(3E)-pent-3-enyl]-l ,3 A9-tetrahydropyrano[3,4-b]m^ 
y ) acetic acid 

Example 160 

(t ,6,8-trichloro- 1 -phenyl- 1 ,3 ,4,9-tetrahydropyraiio[3,4-b jindol- 1 -yl)acetic acid 
Example 161 

4>[ 1 -(carboxymethyl)-5,6,8-tricWoro- 1 3 A9-tetrahydropyrano[3,4-b]m^ 
y Jbenzoic acid 

Epcample 162 

[i s6,8-tricWoro-l-(3-fiuyl)-l,3 A9-tetrahydropyrano[3,4-b]in^ acid 
Example 163 

(t l-bromo-8-fluoro-l ,6-dimethyl-l 3»4,9-tetrahydropyrano[3,4-b]indol-l -yl)acetic 
arid 
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Exaniple 164 

(5-bromo-l-ethyl-8-fluoro-6-methyl-l,3A9-tetrahydropyrano[3,4^^^ 
yl)acetic acid 

Example 165 

(5-bromo-8-fluoro-6-methyl-l-propyl-13A9-tetrahydropyrano[3,^^^ 
yl)acetic acid 

Example 166 

(5-bromo-8-fluoro-l-isopropyl-6-me1iiyl-l,3A9-tetrahydropyrano[3,^^^ 
yl)acetic acid 

Example 167 

(5-bromo~l~butyl-8-fluoro-6-methyl-13A9-tetrahydropyrano[3,^^^ 
yl)acetic acid 

Example 168 

(5-bromo-8-fluoro-6-methyl-l-phenyl-l,3A9-tetrahydrop>Tano[3A^ 
yl)acetic acid 

Example 169 

4-[5-bromo-l-(carboxymethyl)-8-fluoro-6-methyl-l,3A9-tetrah^ 
b]indoH~yl]beiizoic acid 

Example 170 

(l-butyl-5-cyano-8-fluoro-6-methyl-13A9-tetrahydropyrano[3Ab]indo 
yl)acetic acid 

Example 171 

(5-cyano-8"fluoro-6-methyl-l-phenyl-l,3A9-tetrahydropyrano[3Ab]in^ 
yl)acetic acid 

Example 172 

4-[l-(carboxymethyl>5-cyaao-8-fluoro-6-methyl-l,3A9-tetrahyd^^ 
b3indol-l-yl]benzoic acid 

Example 173 

(5-bromo-8-chloro-l,6-<iimethyl-13A9-tetrahydropy^ 
acid 

Example 174 

(5-bromo-8-cWoro-l-e1hyl-6-methyl-l,3A9-tetiahydropyr^ 
yl)acetic acid 

Example 175 

(5-bromo-8-cmoro-6-methyl-l-propyl-l,3A9-tetrahydropyrano[3Ab^ 
yl)acetic acid 
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Exiample 176 

(5-bromo-8-chloro-l-isopropyl-6-methyl-l,3,4,94etrahydropyrano[3,4-b^ 
yl)acetic acid 

Example 177 



(5 



bromo-l-butyl-8-chloro-6-methyl-l,3A9-tetrahydropyrano[3,4-b]indol-l- 



yl) acetic acid 

Exiample 178 



{5 



b]indol-l-yl} acetic acid 
Exiample 179 



(5 



yr acetic acid 
Exiample 180 



4> 
b] 



E>lample 181 

(8 >chloro-5-cyano-l ,6-dimethyl- 1 ,3 ,4,9-tetrahydropyrano[3,4-b]indol-l -yl)acetic 
acid 

E? ample 182 



(8 

yi: 



(8 



(1 



bromo-8-chloro-6-methyl- 1 -[(3E)-pent-3-enyl]-l ,3 ,4,9-tetrahydropyrano[3,4- 



bromo-8-chloro-6-methyl-l-phenyl-l,3,4,9-tetrahydropyrano[3,4-b]indol-l- 



5-bromo-l-<carboxymethyl)-8-chloro-6-methyl-13,4,9"tetrahydropyrm^ 
indoH-yl]benzoic acid 



chloro-5-cyano- 1 -ethyl-6-methyl- 1 ,3,4,9-tetrahydropyrano[3,4-b]indol-l - 
acetic acid 



E7tample 183 

(8 cUoro-5-cyano-6-methyl-l-propyl-l,3A9-tetrahydropyrano[3,4-b]m^ 
yl lacetic acid 

Example 184 



chloro-5-cyano-l-isopropyl-6-methyl-13,4,9-tetrahydropyra^ 



yl (acetic acid 
Example 185 



butyl-8-cUoro-5-cyano-6-methyl-l,3,4,9-tetrahydropyi:mi 



ylfacetic acid 
E:f ample 186 

-cMoro-5-cyano-6-methyl-l-[(3E>pent-3-enyl]-13A9-tetrah^ 



0 

b] indol-l-yl} acetic acid 
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Example 187 

(8-chloro-5-cyano-6-methyl-l-phenyl-13»4,9-tetrahydropyran^ 
yl)acetic acid 

Example 188 

4-[l<carboxymethyl)-8-cMoro-5-cyano-6-me1hyl-l,3,4,9-tetrahyd^^ 
b]indoH-yl]benzoic acid 

Example 189 

(5-bromo-l-ethyl-6,8-difluoro-13A9-tetrahydropyrano[3Ab]indol-l-y^^ 
acid 

Example 190 

(5-bromo-6,8-difluoro-l-propyl-l,3A9-tetrahydropyrano[3,4-b]indol-l^^^^ 
acid 

Example 191 

(5-bromo-l-buiyl-6,8-difluoro-13A9-tetrahydropyrano[3,4-b]indol-^ 
acid 

Example 192 

[5-bromo-6,8-difluoro-l-(3-ftuyl)-l,3A9-tetrahydropyrano[3^^^^ 
acid 

Example 193 

(5-bromo-6,8-difluoro-14sopropyl-13A9-te1xahydropyrano[3,4-b^ 
acid 

Example 194 

(5-cyano-l-e1byl-6,8-difluoro-l,3,4,9-tetrahydropyrano[3,4-b]indol^ 
Example 195 

(5-cyano-6,8-difluoro-l-propyl-l,3A9-tetrahydropyrano[3Ab]indol-l-yl) 
acid 

Example 196 

(1 -bu1yl-5-cyano-6,8-difluoro-l ,3 A9-tetrahydropyrano[3,4-b]indol-l-^^^ acid 
Example 197 

[5-cyano-63-difluoro-lK3-furyl>l,3A9-tetrahydropyrano[3Ab^ 
acid 

Example 198 

(5-cyano-6,8-difluoro-l-isopropyl-l,3,4,9-tetrahydropyraao[3,4-b]indol-l-yl)^^ 
acid 
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Example 199 

(5^bromo-6-fluoro- 1 ,8-dimethyl- 1 ,3 ,4,9-tetrahydropyrano [3,4-b]indol- 1 -yl)acetic 
adid 

E: cample 200 



(5 



yllacetic acid 
Example 201 

(5^bromo-6-fluoro-8-me1hyl-l-propyl-l,3A9-tetrahydropyrano[3,4-b^ 
yl)acetic acid 

Example 202 

(5^bromo-6-fluoro-l-isopropyl-8-methyl-l,3A9-tetrahydropyrano[3,4-b]i^^ 
yl)acetic acid 

Example 203 

-bromo-l-butyl-6-fluoro-8~methyl-l,3A9~tetrahydropyratto[3,4-b]indol-l- 



(5 

yl)acetic acid 

E: cample 204 
4-|| 
b 
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bromo" 1 -ethyl-6-fluoro-8-methyl- 1 ,3 ,4,9'-tetrahydropyrano[3,4-b]indol- 1 - 



[5-bromo- 1 -(carboxymethyl)-6-fluoro-8-methyl- 1 ,3,4,9-tetrahydropyrano[3,4- 
indol- 1 -yljbenzoic acid 



EKatnple 205 

(f -cyano-6-fluoro-l ,8-dimethyl-l ,3 A9-tetrahydropyrano[3,4-b]indol^ 
a<id 

Example 206 



cyano-l-e11iyl-6-fluoro-8-methyl-l,3A9-telrahydropyrano[3,4-b]indol-l^ 



y)acetic acid 
Ejcample 207 

(f -cyano-6-fluoro- 1 -isopropyl-8-methyl- 1 ,3 ,4,9-tetrahydropyrano[3,4-b]indol- 1 - 
y )acetic acid 

Ejjcample 208 
( 

y] 



-butyl-5-cyano-6-fluoro-8-methyl-13A9-tetrahydropyrano[3,4-b]indol-l- 
)acetic acid 



E&cample 209 

4t[l-(carboxymethyl)-5-cyano-6-fluoro-8-methyl-l,3,4,9-te1r^ 
b|indoH-yl]benzoic acid 

Example 210 

(!i,8-dibromo-l-ethyl-l,3,4,9-tetrahydropyrano[3,4-b]indol-l-yl)acetic acid 
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Example 211 

(5,8-dibromo-l-propyl-l,3A9-tetrahydropyrano[3,4-b]indol-l-^^^ 
Example 212 

(5,8-dibromo-l-isopropyl-l ,3 A9-tetrahydropyrano[3,4-b]iiidol-l-yl)acetic acid 
Example 213 

(5,8-dibromo-l-butyl-l,3A9-tetrahydropyrano[3,4-b]u^^ 
Example 214 

(5-chloro-8-fluoro-l-propyl-13,4,9-tetrahydropyrano[3,4-b]m^ 
Example 215 

(8-fluoro~5-iodo-l-propyl-13A9-te1rahydropyrano[3,4-b]indol-l-^^^ 
Example 216 

(5,8-dichloro-^-methyl- l-propyl- 1 3,4,9-tetrahydropyi^ 
acid 

Example 217 

(8-cWoro-5-iodo-6-methyl-l-propyl-13A9-tetrahydropyrano[3,4-b]indo 
yl)acetic acid 

Example 218 

(8-fluoro-5-iodo-6-me1iiyl-l-propyl-13A9-tetrahydropyrano[3,4-b]indol-l- 
yl)acetic acid 

Example 219 

(5-cyano-8-fluoro-l,6-dimethyl-l,3A9-tetrahydropyrano[3,4-b^ 
acid 

Example 220 

(5-cyano- 1 -ethyl-8-fluoro-6-methyl- 1 ,3 A9-tetrahydropyrano[3 Ab]indo^^ 
yl)acetic acid 

Example 221 

(5-cyano-8-fluoro-6-methyl-l-propyl-13A9-tetrahydropyraao[3,^^ 
yl)acetic acid 

Example 222 

(5-cyano-8-fluon)-14sopropyl-6-methyl-13A9-tetrahydropyra^ 
yl)acetic acid 

Example 223 

{5-cyano-8-fluoro-6-methyl-l-[(3E)-pent-3-enyl]-l,3,4,9-tetrahy*^ 
b]indoH-yl} acetic acid 
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Example 224 

(S-methyl-S-methylcarbamoyl- 1 -propyl-1 3,4,9-tetrahydropy^ 
yl) acetic acid 

E:xiample 225 



[8 



b]] ndol- 1 -yl]acetic acid 
E:<iample 226 



(5 



methyl-5-(morphoUne-4-carbonyl)- 1 -propyl- 1 ,3,4,9-telxahydropy^ 



carbamoyl-8-Methyl-l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]i^^ 



ac d 

E^^iample 227 

(5 dimethylcarbamoyl-8-Mefhyl-l-propyl-l 3>4,94etrahydropyr^ 

yl]iacetic 

ac d 

Example 228 

(5 ^cyaao-8-fhioro--3-methyl- 1 -propyl-1 ,3 ,4,9-tetrahydropyraiio[3 ,4-b]indol- 1 - 
yl' acetic acid 



E> ample 229 



(5 



8-dichloro-4-methyl-l-propyl-l,3,4,9-te1xahydropyrano[3,4-b]indol-l-y0^ 



acid 



E? ample 230 

(5 8-dichloro-4,4-dimethyl-l-propyl-l,3,4,9-te1xahydropyrano[3,4-b]indol^ 
yljacetic acid 

E? [ample 231 

(4lcyclobutyl-5,8-dichloro-l-propyl-13.4,9-tetrahydropyrano[3,4-b]in^ 
yliacetic acid 

Example 232 
(5 

acid 



(9 
(9 



(5 



8-dichloro-9-methyl-l-propyl-l,3,4,9-telrahydropyrano[3,4-b]indol-l-yl)aceti^ 



E^cample 233 



allyl-5,8-dicUoro-l-pi:opyl-l,3,4,9-te1rahydropyrano[3,4-b]in^ 



E?:ample 234 



benzyl-5,8-dichloro-l-propyl-13,4,9-tetrahydropyrano[3,4-b]indol-l-yl)aceti^ 



acid 



E:tample 235 



^6-dichloro-l-cyclobutyl-l,3A9-tetrahydropyrano[3,4--b]indol-l"yl)acetic acid 
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Example 236 

(5,6-dichloro-l-cyclopentyl-13,4,9-te1xahydropyrano[3,4-^ 
Example 237 

(5,6-DicMoro-l«methoxjinethyl-13,4,9-telTahydropyr^ 
acid 

Example 238 

[5,6-dicWoro-l-(2-me1hoxyethyl)-l,3,4,9-tetrahydropyrano[3,^^^ 
acid 

Example 239 

[5,6-dichloro-l-(333-trifluoropropyl)-l,3A9-tetrahydro^ 
yl]acetic acid 

Example 240 

(6,7-dicmoro-l-propyl-l 3 A9-tetrahydropyrano[3,4-b]indol-l-y^^ acid 
Example 241 

(6J-dicmoio-l-ethoxymethyl-l,3A94etrahydropyrano[3,4-^^ 
Example 242 

(5,8-dicMoro-l-methyl-l,3A9-tetrahydropyrano[3,4-b]indol-l-yl)aceti^ 
Example 243 

(5,8-dichloro-l-ethyl-13A9-tetrahydropyrano[3,4-b]indol-l-y0 
Example 244 

[5,8-dicMoro-l-(3-cyanopropyl)-13A9-tetrahydropyrano[3,4-b]indol^ 
acid 

Example 245 

[5,8-dichloro-l-(3,3,3-trifluoropropyl)"l,3A9-tetrahydropyrano[^ 
yl]acetic acid 

Example 246 

(5,8-dichloro-l -methoxymethyl-1 ,3 A9-tetrahydropyrano[3,4-b]indoH -yl)acetic 
acid 

Example 247 

[5,8-dichloro-l-(2-methoxyethyl)-13A9-tetrahydropyrano[3Ab]m^ 
acid 

Example 248 

(5,8-dichloro-l-ethoxymethyl-l,3A9-tetrahydropyrano[3Ab]iiid^^ ^^id 
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Example 249 
(5|8-dichloro-l HnaelhyltW 
acid 

Example 250 

(5 [s-dicUoro- 1 -eliiylthiomelliyl- 1 3 A9-tetrahydropyran^ 
acid 

Example 251 



,8-<Hchloro-l-(3-butenyl)-13A9-tetrahydropyrano[3,4-b]mdoI- 



[5 

Example 252 

(5,8-dicMoro-l-cyclopropyl-l,3,4,9-tetrahydropyrano[3Ab]in^ 
Example 253 



(5 



Etample 254 



(5 



Example 255 



(5 



E fcample 256 



8-dicUoro-l -cyclobu1yl-l 3,4,9~tetrahydropyrano[3,4-b]indol-l -y^^ acid 



,8-dicUoro-l-cyclopentyl-l,3,4,9-tetrahydropyrano[3Ab]indol-l-yl)aceticacid 



,8-dichloro-l-cyclohexyl-l,3,4,9-tetrahydropyraiio[3,4-b]indol-l-yl)acetic acid 



[5,8-dichloro-l-(l-meihylpropyl) -13 A9-tetrahydropyrano[3,4-b]indol-l-yl]acetic 
a<dd 

Eicample257 

(f ;,8~dichloro-l-cyclopropylmethyl-13 A9-te1xahydropyrano[3 Ab]m^ 
)acetic acid 

Example 258 

(t i,8-dichloro-l-cyclopentylmethyl-13 A9-tetrahydropyrano[^ 
aoid 

Elxample 259 

(:5-cWoro-l-cyclobutyl-8-methyl-l,3A9-tetrahydropyrano[3,4-b]indol-l^ 
a^id 

Example 260 

(; )-chloro-8-methyl-l-propyl-l,3,4,9-te1xahydropyrano[3,4-b]indo acid 
Ixample261 

(li?*J05)-[5-chloro-8-methyl-lKl-methylpropyl)-l,3A9-tetr^ 
b]indol-l-yl]acetic acid 
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Example 262 

(8-chloro-5-methyH -propyH ,3 ,4,9-tetrahydropyrano[3 ,4-b]mdol-l -yl)acetic acid 
Example 263 

[8-cMoro-5-trifluoromethyl-l-(3,33-trifluoropropyl)-l,3A9-te1^ 
b]indol-l-yl]acetic acid 

Example 264 

(8-chloro-l -methoxymethyl-5-trifluoromethyl-l ,3,4,9-tetrahydropyrano[3,4- 
b]indoH-yl)acetic acid 

Example 265 

[8-chloro-l-(2-methoxyethyl)-5-trifluorome1hyl-13A9-tetr^ 
b]indoH-yl]acetic acid 

Example 266 

(8-chloro-l-ethoxymethyl-5-trifluoromethyl-13A9-tetrahyd^^ 
l-yl)acetic acid 

Example 267 

(8-chloro-l-cyclobutyl-5-trifluoromefliyl-l,3A9-tetrahyd^^ 
yl)acetic acid 

Example 268 

(8-fluoro-l-propyl-5-trifluoromethyl-l,3A9-tetrahydropyrano 
yl)acetic acid 

Example 269 

(1 -cyclobutyl-8-fluoro-5-trifluoromethyl-l ,3 A9-tetrahyd^^ 
yl)acetic acid 

Example 270 

(1 -cyclopentyl-8-fluoro-5-trifluoromethyl-l ,3 A9-tetrahydropyr^ 
yl)acetic acid 

Example 271 

[5,8-bis(trifluorome1iiyl)-l-propyl-l,3A9-tetrahydropyran^ 
acid 

Example 272 

(8-methyl-l -propyl-5-trifluoromethyl- 1 3 A9-tetrahydropyrano[3,4-b]m^ 
yl)acetic acid 

Example 273 

(8-methyl-l-butyl-5-1rifluorome1iiyl-l,3A9-tetrahydropyrano[3,^^ 
yl)acetic acid 
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Example 274 

(1 -jcyclopropyl-8-methyl-5-lTifluoromethyl-l 3 A9-tetrahydrop^ 
yl)kcetic acid 

Ex rniple 275 

(1 - cyclobutyl-8-methyl-5-trifluoroinethyl- 1 ,3,4,9-tetrahydropyrano[3,4-b]indol-l- 
yl)icetic acid 

Example 276 

(8-cyano-l-propyl-5-trifluoromethyl-l,3A9-tetrahydropyi:^ 
yl)iacetic acid 

Ex^ple 277 

(8- cyano- 1 -cyclobu1yl-5-trifluorome1hyl- 1 ,3 ,4,9-tetrahydropyr^^ 
yl) acetic acid 

Extample 278 

(Lft*J05)48-aminocarbonyl-l-(l-mefhylpropyl)-5«trifluorom 
tel rahydropyrano[3,4-b]indoH-yl]acetic acid 



-1,3,4,9- 



Ex ample 279 

(ll?*,105)-[8-cyano -'l-(l-methylpropyl)-5-trifluoromethyl 
teilrahydropyrano [3,4-b]mdoH-yl]acetic acid 

Example 280 

[5-cyano-8-mefeyl-l-(3,3,3-trifluoropropyl>l,3,4,9~tetrahydropyrano[3,^^^ 
l-yl]acetic acid 

E::ample 281 
(5 

yl)acetic acid 
Example 282 

(5-cyano-l-methylthiomethyl-8-me1iiyl-l,3,4,9-te1rahydropyrano[3,4-b]iB^ 
yl)acetic acid 

Ekample 283 

acdd 



-cyano-l-me1hoxyme11iyl-8-methyl-l,3A9-tetrahydropyrano[3,4-b] 



( 
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-cyano-l-cycIopropyl-8-methyl-l,3,4,9-tetrahydropyrano[3,4-b]indol-l-yl)acetic 



E?cample284 

(i -cyano-l«cyclobu1yl-8-methyl-l,3,4,9-tetrahydropyrano[3,4-^^ 
a<dd 

Example 285 



if)-(5-cyano-l-^yclobutyl-8-methyl~l,3,4,9"tetrahydropyrano[3,4-b]indol-l- 



y i)acetic acid 
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Example 286 

(15)-(5-cyano-l-cyclobutyl-8-methyl-13,4,9-tetrahydropyrano[3,^^^ 
yl)acetic acid 

Example 287 

(5-cyano-l-cyclopentyl-8-methyl-l,3,4,9-tetrahydropyrano[3,4^^^ 
acid 

Example 288 

(5-cyano-l-cyclopentylme1hyl-8-methyl-13,4,9-tetrahydropyran^ 
yl)acetic acid 

Example 289 

(lie*,105*)-[5-cyano-8~methyl-l-(l-methylpropyl)-13A9-tetrahy^^^ 
b]indol-l-yl]acetic acid 

Example 290 

(liJ*,10i?*>[5-cyano-8-methyl-l<l~methylpropyl)-l,3A9-tetrahy^^^ 
b]indol-l-yl]acetic acid 

Example 291 

(li^^l05}-[5-cyano-8-methy^l-(l-methylpropyl)-13A9-tetrahydropy^ 
b]indoH-yl]acetic acid 

Example 292 

(li?J05)-[5-cyano-8-methyl-lKl-methylpropyl)-13A9-tetrahydro^ 
b]indoH-yl]acetic acid 

Example 293 

(l.SJ05)-[5-cyano-8-methyl-l-(l-me1hylpropyl)-13A9-tetrahydr^ 
b]indoH-yl]acetic acid 

Example 294 

[5-cyano-l-(l-ethylefcyl)-8-methyl-l,3A9-te1xahydropyr^ 
yljacetic acid 

Example 295 

(5-cyano-8-ethyH-propyl-l ,3,4,9-tetrahydropyrano[3,4-b]indol-l-yl)acetic acid 
Example 296 

(l-butyl-5-cyano-8-ethyl-13A9-tetrahydropyrano[3,4-b]indol-l-yl)ac^ 
Example 297 

[5-cyano-8-(l-me1hylethyl)-l-propyl-13A9-tetrahydropyraaoP 
yl]acetic acid 
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Example 298 



(8 



Example 299 



(1 



(1 



methyl-5-mtro-l-propyl-l,3A9-tetrahydropyrano[3,4-b]ind^ acid 



cyclobutyl-8-methyl-5-nitro -l,3A9-tetrahydropyrano[3,4-b]indol-l-yl]acetic 



ac d 



Ej^iample 300 



1 06)-[8-methyl-l<l -methylpropyl)-5-mtiX)-l ,3,4,9-tetr^ 



b] ndoH-yl]acetic acid 
E>tainple 301 

[5icyano-8-fluoro-l-(33,3-trifluoropropyl)-l,3A9-tetr^^ 
yllacetic acid 

E7:ample302 

[1 <3-butenyl)-5-cyano-8-fluoro-l,3A9-te1xahydropyrano[3,4-b]indol^ 
acid 

Example 303 

(5hcyano-8-fluoro-l-methoxymethyl-l,3,4,9-te1rahydropyrano[3,4-b^ 
yl (acetic acid 

Example 304 

[5^cyano-8-fluoro-l-(2-methoxyethyl)-13A9-tetrahydro^^ 
yl|acetic acid 

E: cample 305 

(5-cyano-8-fluoro-l-me1byltbiome1hyl-l,3A9-tetrahydjx)p)^ 
yllacetic acid 

E; cample 306 

(5-cyano-l-cyclopropyl-8-fluoro-l,3A9-tetrahydropyrano[3,4-b]indol-l-y^^ 
acid 

Example 307 
acid 



-cyano- 1 -cyclobutyl-8-fluoro- 1 ,3 ,4,9-tetrahydropyrano [3 ,4-b]indol- 1 -yOacetic 



Efcample308 

(f -cyano-l-cyclopentyl-8-fluoro-13 A9~te1rahydropyrano[3,4-b]indol-l-^^^^ 
a<id 

Ekample 309 

(f!-cyano-l-cyclohexyl-8-fluoro-l,3A9-tetrahydropyrano[3Ab]indol-l^ 
acid 
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ExampleSlO 

(5-cyano-l«cyclopentylme1iiyl-8-fluoro-13,4,9-telTahydr^ 
yl)acetic acid 

Example 311 

[5-cyano-l-(l-ethylethyl)-8-fluoro-l,3A9-tetrahydropyrano[3,4-^^ 
acid 

Example 312 

(lif*J0i2*)-[5-cyano-8-fluoro-l<l-methylpropyl>13,4,9-tetrahydrop 
b]indoH-yl]acetic acid 

Example 313 

(li?*a05*)-[5-cyano-8-fluoro-lKl-methylpropyl)-l,3A9-tetrahydropy^ 
b]indol-l-yl]acetic acid 

Example 314 

(li?*J05)-[5-cyano-8-fluoro-l-(l-methylpropyl)-13A9-tetrahy^^ 
b]indol-l-yl]acetic acid 

Example 315 

(li?,105)-[5-cyano-8-fluoro-l-(l-methylpropyl)-l,3A9-tetrahydropy^ 
b]indoH-yl]acetic acid 

Example 316 

(lS,105)-[5-cyano-8-fluoro-l<l-methylpropyl)-13A9-tetrahydropy^ 
b]indoH-yl]acetic acid 

Example 317 

(5-cyano-l-cyclobutyl-6-fluoro-8-methyl-l,3,4,9-tetrahydropyrano[3,4-^^ 
yl)acetic acid 

Example 318 

(li?*, 1 05)-[5-cyano-6-fluoro-8-methyH-(l -methylpropyl)- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid 

Example 319 

(liJ,10iS)-[5"Cyano-6-fluoro-8-methyl-l-(l-methylpropyl)-l,3 
tetraliydropyrano[3,4-b]indoH-yl]acetic acid 

Example 320 

(liS,10iS)-[5-cyano-6-fluoro-8-me11iyl-l-(l-methylpropyl)-l,3,4,9- 
tetrahydrop3Tano[3,4-b]indol-l-yl]acetic acid 

Example 321 

(8-cMoro-5-cyaao-l-propyl-l,3,4,9-te1xahydropyrano[3,4-b]indol- 
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Example 322 

(li?)-(8-chloro-5-cyano-l -propyl-1 ,3,4,9-tetrahydrop3^ano[3,4-b]m^ 
acid 



E>pample 323 

( 1 S)-(8-chloro-5-cyano- 1 -propyl- 1 ,3 ,4,9-tetrahydropyrano[3 ,4-b]indol-l -yl)acetic 
acid 

E^taniple 324 

(1 1 05)-[8-chloro-5-cyaBo-l-(l -methylethyl>l ,3,4,9-tetrahydropyrano[3,4- 
b]indol-l-yl]acetic acid 

Example 325 

(l!/f,10*S)-[8-chloro-5-cyano-l-(l-methylethyl)-l,3A9"tetra^^ 
b] indol- 1 -yl]acetic acid 

Example 326 

(15'J0iS)-[8-chloro-5-cyano-l-(l-methylethyl)-l,3A9-tetrahydrop^ 
b;indoH-yl]acetic acid 

EKiample 327 

(S!-chloro-5-cyano-l-cyclobutyl-l,3A9-tetrahydropyrano[3,4-b]indol-l-yl)ac 

a<E;id 

Example 328 

(t f,6-dichloro- 1 -propyl- 1 ,3,4,9-tetrahydropyrano[3,4-b]indol- 1 -yl)carboxylic acid 
Example 329 

(i i,8-dichloro-l-propyl-l,3,4,9-te1xahydropyraao[3,4-b]indol-l-yl)carboxylic acid 
Example 330 

(:)-chloro-8-methyl-l-propyl-l,3A9-tetrahydropyrano[3,4-b]indol-l-^^^ 
arid 

E xample 331 

( }-chloro-5-tri£luoromethyl-l-propyl-l,3A9-tetrahydropyrano[3,4^^ 
yl)carboxylic acid 

Example 332 

( 3-fluoro-5-1rifluoromethyl-l-propyl-l 3 A9-tetrahydropyrano[3,4-b^ 
>l)carboxylic acid 

I Example 333 

(5-trifluoromethyl-8-methyl-l-propyl-13A9-tetrahydropyrano[3,4-b]m^ 
3 l)carboxylic acid 
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Example 334 

(5-cyano-8-methyl-l-propyl-l,3,4,9-tetrahydropjTano[3,4-b]in^ 
acid 

Example 335 

(li?*J05*)-[5~cyano-8-methyl-lKl-methylpropyl>l,3A9-tetrah^ 
b]indol-l-yl]carboxylic acid 

Example 336 

(li?*40i?*)-[5-cyano-8-methyl-l-(l-methylpropyl)-l,3A9-tetrahydro 
b]indoH-yl]carboxylic acid 

Example 337 

[5-cyano-8-methyl-l-(3-methylpropyl)-l,3A9-tetrahydropyrano[3,4^^ 
yl]carboxylic acid 

Example 338 

(5-cyano- 1 -cyclobutyl-8-methyl-l ,3 A9-tetrahydropyrano[3,4-b]ind 
yl)carboxylic acid 

Example 339 

(5-cyano-6-fluoro-8-methyl«l-propyl-13,4,9-tetrahydropyrano[3,4-b]in^ 
yl)carboxylic acid 

Example 340 

(5-cyano-8-ethyl-l-propyl-13A9-tetrahydropyrano[3,4-b]indol-^ 
acid 

Example 341 

(8-cmoro-5-cyano-l-propyl-l,3A9-tetrahydropyrano[3Ab]indol-l-yl)^^ 
acid 

Example 342 

(5-cyano-8-'fluoro- 1 -propyl- 1 ,3,4,9-tetrahydropyrano[3 Ab]indoH -yl)carboxylic 
acid 

Example 343 

(li?)-(5-cyano-8-fluoro-l-propyl-l,3A9-tetrahydropyrano[3,4-b]ind 
yl)carboxylic acid 

Example 344 

(liS)-(5-cyano-8-fluoro-l-propyl-13A9-tetrahydropyrano[3Ab]indol-l- 
yl)carboxylic acid 

Example 345 

(l-bu1yl-5-cyano-8-fIuoro-13,4,9-tetrahydropyrano[3,4-b]indol-l-^^^ 
acid 
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E^ample 346 

[1 <3-butenyl)-5-cyano-8-fluorO"l,3,4,9-tetrahydropyrano[3,4-b]m^ 
yr carboxylic acid 

ErMnple 347 



[5 

yi: 



cyano-8-fluoro- 1 -(3-methylpropyl)- 1 ,3,4,9-tetrahydropyrano[3,4-b]indoH - 
carboxylic acid 



E>:ample 348 

(lR*40iS*)-[5-cyano-8-fluoro-l-(l-methylpropyl>l,3,4,9-tetrahy^^ 
b] indoH-yl]carboxylic acid 

Example 349 

( 1 R* J 0i?*)-[5-cyano-8-fluoro- 1 -(1 -methylpropyl)- 1 ,3,4,9-tetrahydropyr^^ 
b]indol-l-yl]carboxylic acid 

Example 350 

(i i-cyano- 1 -cyclopentyl-8-fluoro- 1 ,3 ,4,9-tetrahydropyraiio[3,4-b]indol-l - 
yl )carboxylic acid 

E:kample 351 

(5-cyano- 1 -cyclohexyl-8-fluoro- 1 ,3,4,9-tetrahydropyraao[3,4-b]indoH- 
yl)carboxylic acid 

Ekample 352 

(S -fluoro-5-iutro-l-propyl-l,3A9-tetrahydropyrano[3,4-b]indol-l-yl)^ 
acdd 

Example 353 

1 ■ carboxymethyl-5-cyano-8-methyH -propyl-! ,3,4,9 tetrahydro-pyrano[3,4- 
b; |indole-7-carboxylic acid 

Example 354 

(f ;-cyano-8-methyl-l-propyl-7-propylcarbamoyl-l ,3,4,9-telTahydro-py^ 
b|indol-l-yl)-acetic acid 

Example 355 

(;!-cyaao-7-isopropylcaibamoyl-8-methyl-l-propyl-l,3,4,9-tetrahydro-py^ 
b|indoH-yl)-acetic acid 

Example 356 

[ >.cyano-7-(4,4-dimethyl-butylcarbamoyl)-8-me1iiyl-l-p^^ 
pyrano[3,4-b]indoH-yl]-acetic acid 
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Example 357 

(5-cyano-8-me1hyl-7-methylcarbamoyl-l-propyl-l,3A9-te1xahy^^^ 
b]indoH-yl)-acetic acid 

Example 358 

(5-cyano-8~methyl-7-dimethylcarbamoyl-l-propyl-l,3,4,94e1xahy^^^ 
b]mdol-l-yl)-acetic acid 

Example 359 

(5-cyano-8-methyl-7-propoxy-l-propyl-13A94etrahydro-pyrano[3,4-b] 
yl)-acetic acid 

Example 360 

(lR)K5-cyano-8-methyl-7-propoxy-l-propyl-l,3A9-tetrahydro-pyrano[3,4^ 
b]indoH-yl)-acetic acid 

Example 361 

(1 S)-(5-cyano-8-methyl-7-propoxy4 -propyl-1 ,3 A9-tetrahydro-pyran^ 
l-yl)-acetic acid 

Example 362 

(5-cyano-7-ethoxy-8-methyl-l-propyl-l,3A9-tetrahydro-pyrano[3,4-^^ 
acetic acid 

Example 363 

(5-cyano-7-methoxy-8-meiiiyl-l-propyl-13A9-tetrahydro-pyrano[3A^ 
yl)-acetic acid 

Example 364 

(5-cyano-7-isopropoxy-8-methyl4-propyl-13A9-tetrahydro-pyran^ 
yl)-acetic acid 

Example 365 

(7-butoxy-5-cyano-8-me1hyW-propyl-13.4,9-tetrahydro-pyrano[3A^ 
acetic acid 

Example 366 

[5-cyano-7-(3,3-dimethyl-butoxy)-8-methyl-l-propy-l,3A9-tetrahydro-^^ 
b)indol-l-yl]-acetic acid 

Example 367 

[5-cyano-7-(3-fluoro-beiizyloxy>8-methyl-l-propyl-13,4,9-tetrah 
b]indoH-yl]-acetic acid 

Example 368 

(7-benzyloxy-5-cyano-8-methyl-l-propyl-13A9-teti:^ydro-^ 
yl)-acetic acid 
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Example 369 

[5ucyaiio-7-(2-fluoro-ethoxy)-8Hnethyl-l-pr^ 
bjindol-l-yll-acetic acid 

Example 370 

[5 ^cyano-7-(3~fluoro-propoxy)-8-methyl~ 1 -propyl- 1 3 A9-tetrahydro-pj^ 
b]indol-l«yl]-acetic acid 
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CLABIS 

WHAT IS CLAIMED: 

L A method of treating or preventing a Hepatitis C viral 
infection in a mammal comprising providing the manamal with an effective amount 
of a compound of a formula: 




wherein: 

Ri is H, a straight chain alkyl of 1 to 8 carbon atoms, a 
branched alkyl of 3 to 12 carbon atoms, a cycloalkyl of 3 to 12 carbon atoms, an 
alkenyl of 2 to 7 carbon atoms, an aHcynyl of 2 to 7 carbon atoms, or an arylalkyl or 
an alkylaryl of 7 to 12 carbon atoms; 

R2 is H, a straight chain alkyl of 1 to 12 caibon atoms, a 
branched alkyl of 3 to 12 carbon atoms, a cycloalkyl of 3 to 12 carbon atoms, an 
alkenyl of 2 to 7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, an alkoxyalkyl of 
2 to 12 carbon atoms, an arylalkyl or alkylaryl of 7 to 12 caibon atoms, a 
cyanoalkyl of 1 to 8 carbon atoms, an alkylthioaUcyl of 2 to 16 carbon atoms, a 
cycloalkyl-alkyl of 4 to 24 carbon atoms, a substituted or unsubstituted aryl, or a 
heteroaryl; 

R3 - R6 are independently H, a straight chain alkyl of 1 to 8 
carbon atoms, a branched alkyl of 3 to 12 carbon atoms, a cycloalkyl of 3 to 12 
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carbon atoms, an alkenyl of 2 to 7 carbon atoms, a substituted or unsubstituted aryl, 
futanylmethyl, arylaUcyl or alkylaryl of 7 to 12 carbon atoms, alkynyl of 2 to 7 
carbon atoms, or R5 and Re together with the ring carbon atom to which they are 
atljached form a carbonyl group; 

R7 - Rio are independently H, a straight chain alkyl of 1 to 8 
cairbon atoms, a branched alkyl of 3 to 12 carbons atoms, a cycloalkyl of 3 to 12 
carbon atoms, an alkenyl of 2 to 7 carbon atoms, a substituted or unsubstituted aryl, 
a ijiubstituted or unsubstituted hetoroaryl, furanylmelhyl, arjdalkyl or alkylaryl of 7 
to 12 carbon atoms, alkynyl of 2 to 7 carbon atoms, phenylaBcynyl, alkoxy of 1 to 8 
cakbon atoms, arylalkoxy of 7 to 12 carbon atoms, fluoroalkoxy of 1 to 12 carbon 
atoms, alkyltiaio of 1 to 8 carbon atoms, trifluoromethoxy, trifluoroethdxy, 
trifluoromethylthio, trifluoroethylthio, acyl of 1 to 6 carbon atoms, COOH, COO- 
al kyl, CONR^^R^^, F, CI, Br, I, CN, CF3, NO2, alkylsulfinyl of 1 to 8 carbon atoms, 
al cylsulfonyl of 1 to 6 carbon atoms, pyrrolidinyl, or thiazolidinyl; 

Rn - R12 are independently H, straight chain alkyl of 1 to 8 
cakbon atoms, branched alkyl of 3 to 12 carbon atoms, cycloalkyl of 3 to 12 carbon 
atpms, a substituted or unsubstituted aryl or heteroaryl; 

Y is a bond, CH2, CH2CH2, aryl, or R2 and Y together with 
thb ring carbon atom to which they are attached may additionally form a spirocyclic 
cycloalkyl ring of 3 to 8 carbon atoms; or 

a crystalline form or a pharmaceutically acceptable salt 

thereof. 

2. A method of treating or preventing a Hepatitis C viral 
inlfection in a mammal comprising providing the mammal with an effective amount 
oJf a compoimd of a formula: 
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wherein: 

Rl is H, a straight chain alkyl of 1 to 6 carbon atoms, a 
branched alkyl of 3 to 10 carbon atoms, a cycloalkyl of 3 to 10 carbon atoms, an 
alkenyl of 2 to 7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, or an aiylalkyl of 
7 to 12 carbon atoms; 

R2 is H, a straight chain alkyl of 1 to 12 carbon atoms, a 
branched aUcyl of 3 to 10 carbon atoms, a cycloalkyl of 3 to 10 carbon atoms, an 
alkenyl of 2 to 7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, an alkoxyalkyl of 
2 to 12 carbon atoms, an arylalkyl of 7 to 12 carbon atonois, an unsubstituted aiyl or 
an aryl substituted with one to four groups, or heteroaryl; 

R3 - Re are independently H, a straight chain alkyl of 1 to 6 
carbon atoms, a branched alkyl of 3 to 10 carbons atoms, a cycloalkyl of 3 to 10 
carbon atoms, an alkenyl of 2 to 7 carbon atoms, an unsubstituted aryl or an aryl 
substituted with one to four groups, furanylmethyl, an arylalkyl of 7 to 12 carbon 
atoms, an alkynyl of 2 to 7 carbon atoms, or R5 and Re together with the ring 
carbon atom to which they are attached form a carbonyl group; 

_ are independently H, a straight chain alkyl of 1 to 6 
carbon atoms, a branched alkyl of 3 to 10 carbons atoms, a cycloalkyl of 3 to 10 
caibon atoms, an alkenyl of 2 to 7 carbon atoms, an unsubstituted aryl or an aryl 
substituted with one to four groups, an unsubstituted heteroaryl or a heteroaryl 
substituted with one to three groups, furanyhnethyl, an arylalkyl of 7 to 12 carbon 
atoms, an alkynyl of 2 to 7 carbon atoms, phenylalkynyl, an alkoxy of 1 to 6 carbon 
atoms, an arylalkoxy of 7 to 12 carbon atoms, a fluoroalkoxy of 1 to 12 carbon 
atoms, an alkylthio of 1 to 6 carbon atoms, trifluoromethoxy, trifluoroethoxy, 
trifluoromethylthio, trifluoroethylthio, an acyl of 1 to 6 carbon atoms, a carboxy 
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group, CONR11R12, F, CI, Br, I, CN, CF3, NO2, an alkylsxilfinyl of 1 to 6 carbon 
atibms, an alkylsulfonyl of 1 to 6 carbon atoms; 

Rii — R12 are independently H, a straigjit chain alkyl of 1 to 
6 carbon atoms, a branched alkyl of 3 to 10 carbon atoms, a cycloalkyl of 3 to 10 
carbon atoms, an aryl substituted with one to four groups, an unsubstituted 
heteroaryl or a heteroaryl substituted with one to three groups; 

Y is CH2, CH2CH2, or aryl; or 

a crystalline form or a phaimaceutically acceptable salt 
thfereof. 



from: 



(5-Cyano-8-methyH-propyl-l,3,4,9-tetrahydro-pyrano[3,4- 
b]|uidol-l-yl)acetic acid; 

[(R)-5-cyano-8-methyH-propyl-l,3A9- 
te^ahydropyrano[3,4-b]indol-l-yl] acetic acid; and 

[(S)-5-cyano-8-methyl- 1 -propyl-1 ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid. 
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The method of Claim 1 wherein the compound is selected 



The method of Claim 1 wherein the compound is selected 



(5-Cyano-8-fluoro-l-propyl-l,3,4,9-tetrahydro-pyrano[3,4- 
b|indoH-yl)acetic acid; 

[(R)-5-cyano-8-fluoro- 1 -propyH ,3,4,9- 
tefrahydropyrano[3,4-b]indoH-yl]acetic acid; and 

[(S)-5-cyano-8-fluoro- 1 -propyl- 1 ,3 ,4,9- 
teh:ahydropyrano[3,4-b]indoH-yl]acetic acid. 



5. The method of Claim 1 wherein the compound is selected 



frsm: 
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5 ,8-Dichloro- 1 -propyl- 1 ,3 A9-tetrahydro-pyrano[3 ,4- 

b]mdoH-yl)acetic acid; 

[(R)-5,8-dichloro-l-propyH,3,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl]acetic acid; and 

[(S)-5,8-dichloro-l-propyH,3,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl]acetic acid. 

6. The method of Claim 1 wherein the compound is selected 

from: 

(5-cyano-6-fluoro-8-methyH -propyl-l ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

[(R)-5-cyano-6-fluoro-8-methyl-l -propyl-! ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; and 

[(S)-5-cyano-6-fluoro-8-methyl-l-propyl- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl]acetic acid. 

7- The method of Claim 1 wherein the compound is selected 

from: 

(5-Chloro-l-ethyl-l,3,4,9-tetrahydropyrano[3,4.b]indol-l- 

yl)acetic acid; 

(5-Chloro-l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]indol-l- 

yl)acetic acid; 

(5-chloro-l-isopropyl-l,3,4,9-tetrahydropyrano[3,4-b]indol- 

l-yl)acetic acid; 

(5-chloro-l-[(3E)-pent-3-enyl3-l,3,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl}acetic acid; 

(5-chloro-l-phenyH,3,4,9-tetrahydropyrano[3,4-b]indol-l- 

yl)acetic acid; 

[5-chloro-l-(4-nitrophenyl)-l,3,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl]acetic acid; 

[5-chloro-l-(3-nitrophenyl)-l,3,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl]acetic acid; and 
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[5-cWoro--l-(2-fluorophenyl)-l,3,4,9-tetrahydropyrano[3,4- 
b]lndol-l-yl]acetic acid. 



from: 



BNSDOCID: <WO 03099275A1_I 



8. The method of Claim 1 wherein the compound is selected 
(5-Bromo-l-ethyl-l,3A9-tetrahydro-pyrano[3,4-b]indoH- 
(5-bromo-l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]indol-l- 
(5-bromo- 1 -isopropyl- 1 ,3 A9-tetrahydn>pyrano[3,4-b]indol- 



yl'acetic acid; 
yl acetic acid; 
l-yl)acetic acid; 

{5-bromo-l-[(3E)-pent"-3-enyl]-l,3A9- 
te^rahydropyrano[3,4-h]indoH-yl} acetic acid; 

[5-bromo- 1 -(3-furyl)- 1 ,3 ,4,9-tetrahydropyrano[3 ,4-b]indol- 

l-|yl]acetic acid; 

(5-bromo-l-phenyH,3>4,9-tetrahydropyrano[3,4-b]indoH~ 

ylj^acetic acid; 

[5-bromo-l -(3,4,5-trimethoxyphenyl)-l,3,4,9- 
te|trahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[5-bromo-l-(4-nitrophenyl)-l ,3,4,9-tetrahydropyrano[3,4- 
b]indoH-yl]acetic acid; 

[5-bromo-l-(3-nitrophenyl)-l,3»4,9-tetrahydropyrano[3,4- 
]indoH-yl]acetic acid; and 

[5-bromo-l-(2-fluorophenyl)-l,3A9-tetrahydropyrano[3,4- 
indoH-yl]acetic acid. 



9. The method of Claim 1 wherein the compoimd is selected 
5-phenyl-l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]indol-l- 



)acetic acid; 

5-(4-methylphenyl)- 1 -propyl- 1 ,3,4,9-tetrahydropyrano[3,4- 
indol-l-yl]acetic acid; 
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[5-(4-methoxyphenyl)-l-propyH ,3,4,9- 
tetrahydropy^ano[3,4-b]indol-l-yl]acetic acid; 

5-(4-cMorophenyl)-l-propyl-l,3A9-tetrahydropyrano[3,^^ 

b]indol-l-yl]acetic acid; 

5-(2,4-dichlorophenyl)- 1 -propyl- 1 ,3>4,9- 
tetrahydropyrano[3,4-b]indol-l-yllacetic acid; 

1 -propyl-5-[4-(trifluoroniethyl)phenyl]- 1,3,4,9- 
tetrahydropyraao[3,4-b]indol-l-yl}acetic acid; 

l-pix)pyl-5-thien-2-yl-l,3,4,9-tetrahydropyrano[3,4-b] 

l-yl)acetic acid; 

5-(2-naphthyl)-l-propyH,3,4,9-tetrahydropyrano[3,4- 
b]mdol-l-yl]acetic acid; 

[5-(l , 1 '-biphenyM-yO-l -propyH ,3,4,9« 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[5-(2-furyl)-l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]u^^ 

l-yl]acetic acid; 

[5-(4~bromophenyl)-l-propyl-l,3,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl]acetic acid; 

5-(2-mefliylphenyl>l-propyl-l,3A9-tetrahydrop 

b]indoH-yl]acetic acid; 

5-(2-methoxyphenyl)-l-propyl-13,4,9-tetrahydropyra^ 

b]indoH-yl]acetic acid; 

[5-(2-chlorophenyl)-l-propyl-l,3,4,9-tetrahydropyrano[3,4- 

b]mdoH-yl]acetic acid; 

1 -propyl-5-[2-(trifluoromethyl)plienyl]-l ,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl} acetic acid; 

5-[4-(methylthio)phenyl]-l-propyl-l,3,4,9- 

tetrahydropyrano[3,4-b]indoH-yl}acetic acid; 

5-(3-methoxyphenyl)-l-propyl-l,3,4,9-tetrahydropyraao[3 

b]indoH -yl]acetic acid; 

[5-(4-fluorophenyl)-l-propyl-13A9tetrahydropyi:ano[3,4- 

b]indol-l-yl]acetic acid; and 
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[5-(3-cUorophenyl)-l-propyl-l,3,4,9-tetrahy(fropyrano[3,4-- 
b]|indol-l-yl]acetic acid. 

10. The method of Claim 1 wherein the compomid is selected 

{5,8-dichloro-l-[(3E>pent-3-enyl]-l,3A9- 
te|rahydropyrano[3,4-b]indoH-yl}acetic acid; 

(5,8-<iicWoro-14sopropyl-13A9-tetrahydropyrano[3,4- 
bJndoH-yl)acetic acid; 

(53-dicUoro-l-phenyl-l,3A94etrahydropyrano[3,4- 
b3indol-l-yl)acetic acid; 

[53-dicWoro-l-(3-£iiryl)-13A9-tetrahydropyrano[3 
Jindol-l-yl]acetic acid; 

[5,8-dichloro-l-(4-methylpentyl)-13A9- 
tejtrahydropyrano[3,4-b]indol-l -yl]acetic acid; 

[5,8-dichloro-lK3,4,5-trimethoxyphenyl>l,3»4,9- 
te|trahydropyrano[3,4-l>]indol--l-yl]acetic acid; 

[5,8-dichloro-l-(2-fluorophenyl)-l,3A9- 
tetrahydropyrano[3,4-l>]indol-l-yl]acetic acid; and 

4-[l -(carboxymethyl)-5,8-dichloro-l ,3 A9- 
te|trahydropyrano[3 ,4-b]indol- 1 -yl]benzoic acid. 
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11. The method of Claim 1 wherein the compomid is selected 
(5-Cyano-l-propyH,3,4,9-tetrahydro-pyrano[3,4-b]indoH- 
(5-cyano-l-isopropyl-l,3A9-tetrahydropyrano[3,4-b]indol- 



[)acetic acid; 
lf^yl)acetic acid; 

{5-cyano-l-[(3E)-pent-3-enyl]-l,3A9-tetrahydropyrano[3,4- 
b||indol-l-yl}acetic acid; 

[5-cyano-l -(3-furyl)- 1 ,3,4,9'-tetrahydropyrano[3,4-b]indol- 1 - 

yl]acetic acid; 
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5-cyano- 1 -phenyl- 1 ,3,4,9-tetrahydropyrano[3,4-b]indol- 1 - 

yl)acetic acid; 

5-cyano-l -(3,4,5-t3rimethoxyphenyl)- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

5-cyano- 1 -(4-nitrophenyl)-l ,3,4,9-tetrahyd^opyrano[3,4- 
b]indoH-yl]acetic acid; 

5-cyano-l-(3-mtrophenyl)-l,3,4,9-tetrahydropyraiio[3,4-^ 

b]indol-l-yl]acetic acid; and 

5-cyano-l-(2-fluorophCTLyl)-l,3,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl]acetic acid. 

12. The method of Claim 1 wherein the compound is selected 

from: 

(l-butyl-5,8-dichloro-l,3A9-tetrahydropyrano[3,4-b]indol- 

l-yl)acetic acid; 

(5-bromo-l-butyl-l,3A9-tetrahydropyrano[3,4-b]indol-l- 

yl)acetic acid; and 

(l-butyl-5-chloro-l,3,4,9-tetrahydropyrano[3,4-b]indoH- 

yl)acetic acid. 

13. The method of Claim 1 wherein the componnd is selected 

from: 

[5-chloro-l-(2-methoxy-2-oxoethyl)-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[l-(carboxymethyl)-5-chloro-l,3,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl]acetic acid; 

(8-chloro-l-methyH,3>4,9-tetrahydropyrano[3,4-blindoH- 

yl)acetic acid; 

(8-CMoro-l-ethyl-l,3,4,9-tetrahydropyrano[3,4-b]indol-- 

yl)acetic acid; 

(8-chloro-l-propyH,3,4,9-tetrahydropyrano[3,4-b]indol-l- 

yl)acetic acid; 
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(8-chloro-l -isopropyl- 1 ,3,4,9-tetrahydropyrano[3 ,4-b]indol- 

l-yl)acetic acid; 

(l-bu1yl-8-cmoro-l,3,4,9-tetrahydropyrano[3,4-b]indol-l- 

yl)acetic acid; 

{8-chloro-l-[(3E)-pent-3-enyl]-l,3A9- 
tel[rahydropyrano[3,4-b]indoH-yl} acetic acid; 

(8-chloro-l-phenyl-l,3,4,9-tetrahydropyrano[3,4-b3indol-l- 



yliacetic acid; 
l-yljacetic acid; 
yliacetic acid; 
yl)acetic acid; 
y] )acetic acid; 
1 jyl)acetic acid; 
)acetic acid; 
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[8-cWoro-l<3-fuiyl)-l,3A9-tetrahydropyi^ 

(8-bromo-l-methyl-13,4,9-tetrahydropyrano[3Ab]indol-l- 

(8-bromo- 1 -ethyH ,3,4,9-tetrahydropyrano[3,4-b]indol-l - 

(8~bromo-l-propyl-l,3A9-tetrahydropyrano[3,4-b]indol-l- 

(8-bromo-14sopropyl-l,3A9-tetrahydropyrano[3,4-b]indol- 

(8-bromo-l-butyl"13A9-tetrahydropyrano[3,4-b]indol-l- 



{8.bromo-l-[(3E>pent-3-enyl]-l,3A9- 
t4trahydropyrario[3,4-b]indol-l -yl} acetic acid; 

(8-bromo- 1-phenyH ,3,4,9-tetrahydropyrano[3,4-b]indoH- 

y|i)acetic acid; 

4-[8-broino-l -(carboxymethyl)-! ,3,4,9- 
t^trahydropyraiio[3,4-b]indoH-yl]benzoic acid; and 

[8-bromO"l-(3-fiuyl>l,3,4,9-tetrahydropyi^o[3,4-b^ 

yl]acetic acid. 



14. The metihiod of Claim 1 wherein the compound is selected 



from: 
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(8-phenyl4-propyl-13A9-tetrahydropyrano[3,4-b]indol-l- 

yl)acetic acid; 

[8<4-mefeylphenyl)-l-propyl-13A9-tetrahydropyrano[3,4- 

b]indoH-yl]acetic acid; 

[8-(4-methoxyphenyl)-l-propyH,3A9- 
tetrahydropyrano[3,4-b]indoH-yl]acetic acid; 

[8-(4-chlorophenyl)-l-propyl-l,3A9-tetrahydropyrano[3,4- 

b]indol-l-yl]acetic acid; 

[8-(2,4-dichlorophenyl)-l-propyl-l,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl]acetic acid; 

{ 1 -propyl-8-[4-(trifluoromethyl)pheaiyl]- 1 ,3 A9- 
tetrahydropyrano[3,4-b]indol-l-yl} acetic acid; 

(1 -propyl-8-tiiieii-2-yl- 1 ,3 A9-tetrahydropyrano[3,4-b]indol- 

l-yl)acetic acid; 

[8-(3-bromophenyl)-l-propyl-l,3A9-tetrahydropyrano[3,4- 

b]indol-l-yl]acetic acid; 

[8<3-aminophenyl)-l-propyl-13A9-tetrahydropyrano[3,4- 

b]iiidol-l-yl]acetic acid; and 

(8H:yano-l-propyl-13A9-tetrahydropyrano[3,4-b]indol-l- 

yl)acetic acid. 

15. The method of Claim 1 wherein the compound is selected 

from: 

(6,8-dichloro-l-methyl-l,3A9-tetrahydropyrano[3,4- 
b]indol-l-yl)acetic acid; 

(6,8-dichloro-l-ethyl-l,3A9-tetrahydropyrano[3,4-b]indol- 

l-yl)acetic acid; 

(6,8-dichloro-l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]indol- 

l-yl)acetic acid; 

(6,8-dichloro-l-isopropyl-l,3A9-tetrahydropyrano[3,4- 
b]indoH-yl)acetic acid; 
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(l-bulyl-6,8-dichloro-l,3,4,9-te1xahydropyrano[3,4-b]indol^ 

l-yi)acetic acid; 

{6,8-dichloro-l-[(3E)-pent-3-enyl]-l,3A9- 
te^ahydropyrano[3,4-b]indoH -yl}acetic acid; 

(6,8-dichloro- 1 -phenyl- 1 ,3,4,9-tetrahydropyrano[3,4- 
b]|indol-l-yl)acetic acid; 

4-[l-(carboxymethyl)-6,8-dichloro-l,3,4,9- 
tejrahydropyrano[3,4-b]indoH-yl]benzoic acid; 

(5,6-dicMoro-l-me&yl-13,4,9-tetrahydropyrano[3,4- 
b Jindol- 1 -yl)acetic acid; 

(5,6HiicUoK)-l-ethyl-13A9-tetmhydropyrano[3,^^^ 

l-|yl)acetic acid; 

(5, 6-dichloro-l -propyl- 1 ,3,4,9-tetraliydropyrano[3,4-b]indol- 

yl)acetic acid; 

(5,6-dichloro-l-isopropyl-l,3,4,9-tetrahydropyrano[3,4- 
indol-l-yl)acetic acid; 

( 1 -butyl-5,6-dichloro-l ,3,4,9•-tet^ahydropyrano[3,4-•b]^ndol- 
l-[yl)acetic acid; 

{5,6-dichloro-l-[(3E)-peQt-3-enyl3-l,3A9- 
teftrahydropyrano[3,4-b]indoH-yl} acetic acid; 

4-[ 1 -(carboxyinethyl)-5 ,6-dichloro- 1 ,3 ,4,9- 
t4trahydropyrano[3,4-b]indol-l-yl]benzoic acid; and 

(5,7-dichloro- 1 -methyl-l ,3,4,9-tetrahydropyrano[3,4- 
b]indoH-yl)acetic acid. 

16. The method of Claim 1 wherein the compound is selected 

filom: 

[l-methyl-8-(trifluoromethyI)-l,3,4,9-'tetrahydropyrano[3,4- 
indoH-yl]acetic acid; 

[ 1 -ethyl-8-(trifluoromethyl)- 1 ,3 A9-tetrahydropyrano[3,4- 
b[Iindol-l-yl]acetic acid; 
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[ 1 -propyI-8-(trifluoromethyl)- 1 ,3,4,9-tetrahydropyrano[3,4- 

b]indol- 1 -yl]acetic acid; 

[ 1 -isopropyl-8-(trifluoroine1iiyl)-l ,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl]acetic acid; 

[l-butyl-8-(trifluoromethyl)-l,3,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl]acetic acid; 

[l-[(3E)-pent-3-enyl]-8-(trifluoromethyl)-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[l-phenyl-8-(trifluoromethyl>l,3,4,9-te1rahydropyr^ 

b]indol-l-yl]ace1ic acid; 

(5,8-difluoro-l-methyl-l,3,4,9-tetrahydropyrano[3,4-b]i^^ 

l-yl)acetic acid; 

(l-Ethyl-5,8-difluoro-l,3,4,9-tetrahydro-pyrano[3,4-b]indol- 

l-yl)acetic acid; 

(5,8-difluoro-l -propyl- 1 ,3,4,9-tetrahydro-pyrano[3,4- 

b]indoH-yl)acetic acid; 

(5,8-difluoro-l-isopropyl-l ,3,4,9-tetrahydropyrano[3,4- 

b]indol- 1 -yl)acetic acid; 

(l-butyl-5,8-difluoro-l,3,4,9-tetrahydropyraiio[3,4-.b]indol- 

l-yl)acetic acid; 

{5,8-difluoro-l-[(3E)-pent-3-enyl]-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl}acetic acid; and 

4-[l-(carboxymethyl)-5,8-difluoro-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l -yl]benzoic acid. 

17. The method of Claim 1 wherein the compound is selected 

from: 

[8-chloro-l-methyl-5-(trifluoromethjd)-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[8-chloro-l-ethyl-5-(trifluoromethyl)-l,3A9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 
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[8-chloro-l-propyl-5-(trifluoromethyl)-l,3,4,9- 
te|rahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[8-chloro- 1 -isopropyl-5-(trifluoromethyl)- 1 ,3 A9- 
te^ahydropyrano[3,4-b]mdoH-yl]acetic acid; 

[ l-butyl-8-chloro-5-(trifluoromethyl)-l ,3,4,9- 
te^rahydropyraiio[3,4-b]indol-l"yl]acetic acid; 

[8-cWoro-l-[(3E)-pent-3-eiiyl]-5-(trifluoroinethyl>l,3,4,9- 
te^rahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[8-^hloro-l-pheaiyl«5-(trifluoromethyl)-l,3,4,9- 
te|Tahydropyrano[3,4-b]indol-l-yl]acetic acid; and 

[8-chloro-lK3-furyl)-5-(trifluoromethyl>l,3,4,9- 
tebahydropyrano[3,4-b]indol-l-yl]acetic acid. 



from: 



y] )acetic acid; 
l- yl)acetic acid; and 



18* The method of Claim 1 wherein the compound is selected 
(l,5,8-tiicnethyl-l,3,4,9-tetrahydropyi:ano[3,4-b]indol^ 
(l-Ethyl-5,8-dimethyl-l,3,4,9-tetrahydropyrano[3,4-b]indol- 



(5,8-dimethyH -propyl- 1 ,3,4,9-tetrahydropyrano[3,4- 
indoH-yl)acetic acid. 



from: 



1 



19. The method of Claim 1 wherein the compound is selected 
(5-fluoro- 1 ,8-dimethyH ,3,4,9-tetrahydropyrano[3,4-b]indol- 



yl)acetic acid; 

(5-fluoro-8-metihLyH-propyl-l,3,4,9-tetrahydropyrano[3,4- 
indol-l-yl)acetic acid; 

(5-£luoro-l-isopropyl-8-methyl-l ,3,4,9- 
t4trahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(l-Ethyl-5-fluoro-l,3,4,9-tetrahydro-8-methyl-pyrano[3,4- 

I 

b |indol-l-yl)acetic acid; 
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(l-butyl-5-fluoro-8-methyl-13,4,9-telTahydropyraQo[3,4- 
b]indoH-yl)acetic acid; 

{5-fluoro-8-methyl-l-[(3E)-pent-3-enyl]-13A9- 
tetrahydropyrano[3,4-b]indol-l-yl} acetic acid; 

(5-fluoro-8-methyH -phenyl-l ,3 A9-tetrahydropyrano[3,4- 

b]indol-l-yl)acetic acid; 

(8-fluoro-5-phenyl- 1 -propyl- 1 ,3,4,9-tetrahydropyrano[3,4- 
b]indol-l-yl)acetic acid; 

[8-fluoro-5-(4-methylphenyl)-l-propyH,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[8-fluoro-5-(4-methoxyphenyl)-l-propyl-l,3,4,9- 
tetrahydropyraQo[3,4-b]indol-l-yl]acetic acid; 

{8-fluoro-l-propyl-5-[4-(trifluoromethyl)phLenyl]-l,3A9- 
tetrahydropyrano[3,4-b]indol-l-yl}acetic acid; and 

[5-(3-aiiiinophenyl)-8-fluoro-l-propyl-l,3A9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid. 

20. The method of Claim 1 wherein the compotmd is selected 

from: 

(5-bromo-8-fluoro-l-propyl-l,3A9-tetrahydropyrano[3,4- 
b]indoH-yl)acetic acid; 

(5-bromo-8-methyH-propyl-l,3A9-tetrahydropyrano[3,4- 

b]rndol-l-yl)acetic acid; 

(5,6,8-trichloro-l-methyH,3A9-tetrahydropyrario[3,4- 

b]indol-l-yl)acetic acid; 

(5,6,8-trichloro-l-ethyH,3A9-tetrahydropyrano[3,4- 
b]indoH-yl)acetic acid; 

(5,6,8-trichloro-l -propyl-l ,3,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl)acetic acid; 

(5,6,8-trichloro-l-isopropyl-13A9-tetrahydropyrano[3,4- 

b]indoH-yl)acetic acid; 
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(l-butyl-SjejE-trichloro-l ,3 ,4,9-tetrahydropyrano[3,4- 
b] indol- 1 -yl)acetic acid; 

{5,6,8-trichloro-l-[(3E)-pent-3-enyl]-l , 3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl} acetic acid; 

(5,6,8-trichloro-l-phenyH,3,4,9-tetrahydropyrano[3,4- 
b] indol- l-yl)acetic acid; 

4-[l-(carboxymethyl)-5,6,8-trichloro-l,3,4,9- 
teTahydropyrano[3,4-b]indol-l-yl]benzoic acid; and 

[5,6,8-tricmGix)-l-(3-fiiiyl)-l,3,4,9-tetrahydropyi^ 
b] indol-l-yl]acetic acid. 



21. The method of Claim 1 wherein the compound is selected 



from: 



(5-bromo-8-fluoro-l,6-dimethyH,3,4,9- 
te|trahydropyrano[3,4-b]indol- 1 -yl)acetic acid; 

(5-bromo-l-ethyl-8-fluoro-6-methyl-l ,3,4,9- 
tepahydropyrano[3,4-b]indol-l^ acid; 

(5-bromo-8-fluoro-6-methyH-propyH,3,4,9- 
tekTahydropyrano[3,^^ acid; 

(5-bromo-8-fluoro-l-isopropyl-6-methyH ,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl)acetic acid; 

(5-bromo-l-butyl-8-fluoro-6-methyl-l,3,4,9- 
te xahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-bromo-8-fluoro-6-methyH -phenyl-l ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

4-[5-bromo-l -(carboxymethyl)-8-fluoro-6-methyH ,3 ,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]benzoic acid; 

(l-butyl-5-cyano-8-fluoro-6-methyl-l,3,4,9- 
te lrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-cyano-8-fluoro-6-methyl- 1 -phenyl- 1 ,3,4,9- 
te trahydropyrano[3,4-b]indol-l-yl)acetic acid; 
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4- [ 1 -(carboxyrne(hyl)-5-cyano-8-fluoro-6-methyl- 1 ,3 ,4,9- 
tetrahydropyrano[3,4-b]mdol-l-yl]benzoic acid; 

(5-bromo-8-chloro-l ,6-dimethyl-l ,3,4,9- 
tetrahydropyrano[3 ,4-b]indol- 1 -yl)acetic acid; 

(5-bromo-8-chloro-l-ethyl-6-methyl-l,3A9- 
tetrahydropyraiio[3,4-b]mdol-l-yl)acetic acid; 

(5-bromo-8-chloro-6-methyl- 1 -propyl- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

5- bromo-8-chloro- 1 -isopropyl-6-methyH ,3,4,9- 
tetrahydropyraiio[3,4-b]indol-l-yl)acetic acid; 

(5-bromo-l -butyl-8-chloro-6-methyl-l ,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

{5-broino-8-chloro-6-methyl-l-[(3E)-pent-3-enyl]-l,3,4,9- 

tetrahydropyrano[3,4-b]indol-l -yl} acetic acid; 

(5-bromo- 8-chloro-6-inethyl- 1 -phenyl-1 ,3 ,4,9- 
tetrahydropyraiio[3,4-b]indol-l-yl)acetic acid; 

4-[5-bromo-l-(caj*oxymelJiyl)-8-chloro-6-methyl-l,3,4,9- 

tetrahydropyrano[3,4-b]mdol-l-yl]beiizoic acid; 

(8-chloio-5-cyano-l ,6-dimethyl-l ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(8-chloio-5-cyano-l-ethyl-6-methyl-l,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(8-chloro-5-cyano-6-methyH-propyl-l,3,4,9- 

tetrahydropyrano[3,4-b]indoH-yl)acetic acid; 

(8-chloro-5-cyano-l-isopropyl-6-methyH,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(l-butyl-8-chloro-5-cyano-6-inethyl-l,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

{8-chloro-5-cyano-6-methyl-l-[(3E)-pent-3-enyl]-l,3,4,9- 

tetrahydropyrano[3,4-b]indoH-yl}acetic acid; 

(8-chloro-5-cyano-6-methyl-l-phenyH ,3,4,9- 

tetrahydropyrano[3,4-b]indoH -yl)acetic acid; 
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4- [ 1 -(carboxymethyl)-8-chloro-5-cyano--6-methyl- 1 ,3,4,9- 
te^rahydropyrano[3,4-b]mdol-l-yl]benzoic acid; 

(5 -bromo- 1 -ethyl-6,8-difluoro- 1 ,3,4,9-tetrahydropyrano [3 ,4- 
b]|^ndol-l-yl)acetic acid; 

(5-bromo-6,8-difluoro- 1 -propyl- 1 ,3,4,9- 
te^aliydropyrano[3,4-b]indol-l-yl)acetic acid; 

5- bromo-l-butyl-6,8-difluoro-l,3,4,9-tetrahydropyrano[3,4- 
b]fmdoH-yl)acetic acid; 

[5-bromo-6,8-diflu6ro-l-(3-fiiryl)-l,3,4,9- 
te^ahydropyrano[3,4-b]indoH-yl]acetic acid; and 

(5-bromo-6,8-difluoro-l -isopropyl-1 ,3,4,9- 
tetrahydropyraQo[3,4-b]indol- 1 -yl)acetic acid. 



fri )m: 



22. The method of Claim 1 wherein the compoimd is selected 



(5-cyano- 1 -ethyl-6,8-difluoro-l ,3,4,9-tet^ahydropyrano[3,4- 
bJindoH-yl)acetic acid; 

(5-c3^o-6,8-difluoro-l-propyl-l ,3,4,9- 
te^rahydiopyrano[3,4-b]indol-l-yl)acetic acid; 

(l-butyl-5-cyano-6,8-difluoro-l,3,4,9-tetrahydropyrano[3,4- 
bJindol-l-yl)acetic acid; 

[5-cyano-6,8-difluoro-l-(3-furyl)-l,3,4,9- 
te^ahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(5-cyano-6,8-difluoro- 1-isopropyl- 1 ,3,4,9- 
te||rahydropyrano[3,4-b]indol-l-yl)acetic acid; 

5-bromo-6-fluoro-l ,8-dimethyH,3,4,9- 
te^rahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-bromo-l-ethyl-6-fluoro-8-methyl-l,3,4,9- 
te|trahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-bromo-6-fluoro-8-methyl-l-propyl-l,3,4,9- 
teh:ahydropyrano[3,4-b]indoH-yl)acetic acid; 



BNSDCXJID: <WO 03099275A1^L 



wo 03/099275 PCT/IJS03/16294 

-168- 

(5-bromo-6-fluoro- 1 -isopropyl-8-methyl- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indoI-l-yl)acetic acid; 

(5 -bromo-1 -butyl-6-fluoro-8-methyl- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl)acetic acid; and 

4-[5-bromo- 1 -(carboxymethyl)-6-fluoro-8-methyl- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indol- 1 -yljbenzoic acid. 

23. The method of Claim 1 wherein the compound is selected 

from: 

(5-cyano-6-fluoro-l,8-dimethyl-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-cyano-l-ethyl-6-fluoro-8-methyl-l ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-cyano-6-fluoro- 1 -isopropyl-8-methyl-l ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(l-butyl-5-cyano-6-fluoro-8-methyl-l,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; and 

4-[l-(carboxymethyl)-5-cyano-6-fluoro-8-methyl-l,3,4,9- 
tetrahydropyrano[3,4-b]iadol-l-yl]benzoic acid. 

24. The method of Claim 1 wherein the compoimd is selected 

from: 

(5,8-dibromo-l-ethyH,3,4,9-tetrahydropyrano[3,4-b]indol- 

l-yl)acetic acid; 

(5,8-dibromo-l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]indol- 

l-yl)acetic acid; 

(5,8-dibromo-l-isopropyl-l,3,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl)acetic acid; and 

(5,8-dibromo-l-butyl-l,3,4,9-tetrahydropyrano[3,4-b]mdol- 

l-yl)acetic acid. 
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25. The method of Claim 1 wherein the compound is selected 

from: 

(5-chloro-8-fluoro- 1 -propyl- 1 ,3,4,9-tetrahydropyrano[3 ,4- 
b]mdol-l-yl)acetic acid; 

(8-fluoro-5-iodo-l-propyH ,3,4,9-tetrahydropyrano[3,4- 
b]indol-l-yl)acetic acid; 

(5,8-dichloro-6-methyH-propyl-l,3,4,9- 
teraliydropyrano[3,4-b]indoH-yl)acetic acid; 

(8-chloro-5-iodo-6-methyl-l-propyl-13>4,9- 
te rahydropyrano[3,4-b]indoH-yl)acetic acid; and 

(8-fluoro-5-iodo-6-methyH-propyH , 3,4,9- 
terahydropyrano[3,4-b]indoH-yl)acetic acid. 

26. The method of Claim 1 wherein the compound is selected 

from: 

(5-cyano-8-fluoro- 1 ,6-dimethyl- 1 ,3 ,4,9- 
terahydropyrano[3,4-b]indoH-yl)acetic acid; 

(5-cyano-l-ethyl-8-fluoro-6-mefhyl-l ,3,4,9- 
te rahydropyrano[3,4-b]indol- 1 -yl)acetic acid; 

(5-cyano-8-fluoro-6-mefliyH -propyl-1 ,3,4,9- 
te rahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-cyano-8-fluoro- 1 -isopropyl-6-methyl- 1 ,3 ,4,9- 
te rahydropyrano[3,4-b]indol- 1 -yl)acetic acid; and 

{5-cyano-8-fluoro-6-methyH-[(3E)-pent-3-enyl]-l,3,4,9- 
te rahydropyrano[3,4-b]indol-l -yl} acetic acid. 

27. The method of Claim 1 wherein the compound is selected 

from: 

(8-Methyl-5-methylcarbamoyl- 1 -propyl- 1 ,3,4,9- 
terahydropyrano[3,4-b]indoH-yl)acetic acid; 

[8-Methyl-5-(morpholine-4-carbonyl)-l-propyH,3,4,9- 
tei rahydropyrano[3,4-b]indol- 1 ~yl)acetic acid; 
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(5-Carbamoyl-8-Methyl-l-propyl-l,3,4,9- 
tetrahydropyrano[3,4-b]iQdol-l-yl)acetic acid; 

(5-Dimethylcarbamoyl-8-Methyl-l-propyH,3,4,9- 
tetrahydropyrano[3,4-b]indol-l -yl)acetic acid; 

(5-cyano-8-fluoro-3-methyl- 1 -propyl- 1 ,3 ,4,9- 
tetrahydropyraiio[3,4-b]indol-l-yl)acetic acid; 

(5,8-Dichloro-4-methyl-l-propyH,3A9- 
tetraliydropyrano[3,4-b]indoH-yl)acetic acid; 

(5,8-Dichloro-4,4-dimefhyH-propyl-l,3,4,9- 
tetraliydropyrano[3,4-b]iadoH-yl)acetic acid; 

(4-Cyclobutyl-5,8-dichloro-l-propyH3A9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5,8-Dichloro-9-methyl- 1 -propyH ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(9-Allyl-5,8-dichloro-l -propyl- 1 ,3,4,9-tetrahydropyrano[3,4- 
b]indoH-yl)acetic acid; and 

(9-Benzyl-5,8-dichloro-l-propyl-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid. 

28- The method of claim 1 wherein the compoimd is selected 

from: 

(5,8-Dichloro-4,4-dimethyH-propyl-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(4-Cyclobutyl-5,8-dichloro-l-propyH,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5,8-Dichloro-9-methyl-l-propyl-l,3A9- 
tetrahydropyrano[3,4-b]indoH-yl)acetic acid; 

(9-Allyl-5,8-dichloro-l-propyl-l,3,4,9-tetrahydropyrano[3,4- 
b]indoH-yl)acetic acid; 

(9-Benzyl-5,8-dichloro-l-propyl-l,3,4,9- 
tetrahydropyraiio[3,4-b]indol-l-yl)acetic acid; 
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(5,6-DicWoro-l-cyclobu1yl-l,3,4,9-te1rahydropyrano[3,4- 
b]: ndol-l-yl)acetic acid; 

(5,6-Dichloro-l-cyclopen1yl-l,3A9-tetrahydropyrano 
b] ndoH-yl)acetic acid; 

(5,6-Dichloro-l-methox3raiethyl-l,3A9- 
tei rahydropyraiio[3,4-b]indoH-yl)acetic acid; 

[5,6-Dichloro-l-(2-methoxyethyl)-l,3,4,9- 
te1rahydropyrano[3,4-b]indoH-yl]acetic acid; 

[5,6-IMchloro-l-(3,3,3-trifluoropropyl)-l,3A9- 
tel rahydropyraQo[3,4-b]indol-l-yl]acetic acid; 

(6,7-Dichloro-l-propyH,3A9-tetrahydropyraao[3,4- 
b] indoH-yl)acetic acid; 

(6,7"DicUoro-l-ethoxymethyl-l,3A9-tetrahydropyrano[3,4- 
b]indoH-yl)acetic acid; 

(5,8-DicMoro-l -methyl-1 ,3 A9-•tet^allydropyraQo[3,4- 
b]indoH-yl)acetic acid; 

(5,8-Dichloro-l -ethyl- 1 3,4,9-tetrahydropyrano[3,4-b]indol- 

l-yl)acetic acid; 

[5,8-Dichloro-l-(3-cyanopropyl)-l,3,4,9- 
terahydropyrano[3,4-b]mdol-l-yl)acetic acid; 

[5,8-Dichloro-l-'(3,3,3-trifluoropropyl)-l,3,4,9- 
te rahydropyrano[3,4-b]indoH-yl]acetic acid; 

(5 ,8-Dichloro- 1 -methoxymethyl- 1 ,3,4,9- 
te trahydropyrano[3,4-b]indol« 1 -yl)acetic acid; 

[5,8-JDicMoro-l -(2-methoxyethyi)- 1 ,3 A9- 
tetrahydropyrano[3,4-b]iQdoH-yl]acetic acid; 

(5,8-IMcUoro-l-ethoxymethyl-l,3,4,9-tetrahydropyra^ 
b' indoH-yl)acetic acid; 

(5,8-DicWoro-l-metiiylthiom 
tetrahydropyrano[3,4-b]indoH-yl)acetic acid; 

(5,8-Dichloro-l -ethylthiomethyH ,3,4,9- 
te trahydropyrano[3,4-b]indol-l -yl)acetic acid; 
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[5,8-Dichloro-l-(3-butenyl)-l,3A9-tetrahydropyrano[3,4- 

b]indoH-yl]acetic acid; 

(5,8-Dichloro-l-cyclopropyl-l,3A9-tetrahydropyrano[3,4- 

b]indoH-yl)acetic acid; 

(5,8-Dichloro- 1 -cyclobutyl- 1 ,3,4,9-tetrahydropyraiio[3,4- 
b]indoH-yl)acetic acid; 

(5,8"Dichloro-l-cyclopentyl-l,3A9-tetrahydropyrano[3,4- 
b]indol-l-yl)acetic acid; 

(5,8-DicMoro-l-cyclohexyl-l,3A9-tetrahydiopyrano[3,4- 
b]indol-l-yl)acetic acid; 

[5,8-Dichloro-l-(l-methylpropyl)-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(5,8-Dichloro-l-cyclopropylmethyl-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5,8-Dichloro-l-cyclopentylmethyH ,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl)acetic acid; 

(5-Chloro-l-cyclobutyl-8-methyH ,3,4,9- 
tetrahydropyrano[3,4-b]mdol-l-yl)acetic acid; 

(5-CWoro-8-methyl-l -propyl-1 ,3,4,9-tetrahydropyr^ 
b]indol-l-yl)acetic acid; 

(li?*,10iS)-[5-CMoix)-8-methyl-l-(l-methylpropyl)-l,3,4,9- 
tetrahydropyrano[3,4-b]mdoH-yl]acetic acid; 

(8-Chloro-5-methyl--l-propyl-l,3,4,9-tetrahydropyrano[3,4- 
b]indol-l-yl)acetic acid; 

[8-Chloro-5-trifluoromethyH-(3,3,3-trifluoropropyl)- 
l,3,4,9-tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(8-Chloro-l -methoxymethyl-5-trifluoromethyl- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

[8-CMoro-l-(2-methoxyethyl)-5-trifluoromethyl-13,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(8-CUoro-l-ethoxymethyl-5-trifIuoromethyl-l,3,4,9- 

tetrahydropyrano[3,4-b]indol-l -yl)acetic acid; 
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(8-Chloro- 1 -cyclobutyl-5-trifluoromethyl- 1 ,3,4,9- 
tetl-ahydropyrano[3,4-b]mdol-l-yl)acetic acid; 

(8-Fliioro-l-propyl-5-trifluoromethyl-l,3A9- 
tetrahydropyratio[3,4-b]mdol-l-yl)acetic acid; 

(l-Cyclobutyl~8-fluoro~5-trifluoromethyH,3A9- 
tetrahydropyraao[3,4-b]indoH-yl)acetic acid; 

(l-Cyclopentyl-8-fluoro-5-trifluoromethyl -1,3A9- 
tetrahydropyrano[3,4-b]indoH-yl)acetic acid; 

[5,8-bis(trifluoromethyl)-l-propyl-l,3,4,9- 
te1rahydropyrano[3,4-b]indoH-yl]acetic acid; 

(8-Methyl-l-propyl-5-trifluoromettiyl-13 A9- 
te1i:ahydropyrano[3,4-b]mdoH-yl)acetic acid; 

(8-Methyl-l-biityl-5-trifliu>ro^^ 
tel rahydropyrano[3,4-b]indol-l-yl)acetic acid; 

( 1 -Cyclopropyl-8-methyl-5-trifluoromethyl- 1 ,3,4,9- 
tei rahydropyrano[3,4-b]indol- 1 -yl)acetic acid; 

(l-Cyclobutyl-8-methyl-5-trifluoromethyl -1,3 A9- 
tei rahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(8-Cyano-l-propyl-5-trifluoromethyH,3,4,9- 
te rahydropyrano[3,4-b]indol-l -yl)acetic acid; 

(8-Cyano-l -cyclobu1yl-5-trifluoromethyl-l ,3,4,9- 
te rahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(li?*, 1 05)-[8-Aminocarbonyl- 1 -( 1 -methylpropyl)-5- 
triifluoromethyl-l,3,4,9-tetrahydropyraao[3,4-b]indol-l-yl]acetic acid; 

(li2*,10iS)-[8-Cyano-lKl-methylpropyl>5-trifluorometh^ 
l,5,4,9-tetrahydropyrano[3,4-b]indoH-yl]aceticacid; 

[5-Cyano-8-methyl-l-(3,3,3-trifluoropropyl)-l,3,4,9- 
te trahydropyraiio[3,4-b]indoH -yl]acetic acid; 

(5<>yano-l-me11ioxymethyl-8-methyl-l,3,4,9- 
tetrahydropyraao[3,4-b]mdol-l-yl)acetic acid; 

(5-Cyano-l -methyithiomethyl-8H^ 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 
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(5-Cyaiio-l -cyclopropyl-8-methyl-l ,394,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-Cyano-l-cycIobutyl-8-methyl-l,3A9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(liJH5-Cyano-l-cyclobutyl-8-methyH,3A9- 
tetrahydropyrano[3,4-b3indoH-yl)acetic acid; 

(15)-(5-Cyano-l-cyclobutyl-8-methyH,3A9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-Cyano-l-cyclopeniyl-8-methyH ,3,4,9- 
tetrahydropyraao[3,4-b]indol-l-yl)acetic acid; 

(5-Cyano-l-cyclopentylmethyl-8-methyl-l,3,4,9- 

tetrahydropyrano[3,4-b]indol-l'-yl)acetic acid; 

(li?*,105'*>[5-.Cyano-8-methyH-(l-methylpropyl)-l,3,4,9- 

tetrahydropyrano[3,4-b]indoH-yl3acetic acid; 

(li?*,10iJ*)-[5-Cyano-8-methyH-(l-mefhylpropyl)-l,3,4,9-. 

tetrahydropyrano[3,4-b]indol- 1 -yl] acetic acid; 

(li{*,10iS)-[5-Cyano-8-methyH-(l-methylpropyl)-13A9- 
tetrahydropyrano[3,4«^b]indoH-yl]acetic acid; 

(lif,105)-[5-Cyano-8-methyH-(l-metliylpropyl)-l,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(lS',105)-[5-Cyano-8-methyH-(l-methylpropyl)-l,3,4,9- 
tetrahydropyrano[3,4-b]uidol-l-yl]acetic acid; 

[5-Cyano-l-(l-ethylethyl)-8-methyH,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl]acetic acid; 

(5-Cyano-8--ethyl-l-propyH,3,4,9-tetrahydropyrano[3,4- 

b]indoH-yl)acetic acid; 

(l-Bu1yl-5-cyano-8-ethyl-l,3,4,9-tetrahydropyrano[3,4- 

b]indoH-yl)acetic acid; 

[5-Cyano-8-(l-niethylefhyl)-l-propyl-l,3,4,9- 
tetrahydropyrano[3,4-b]indoH->d]acetic acid; 

(8-Methyl-5-iiitro-l-propyl-l,3,4,9-tetrahydropyran 

b]indol-l-yl)acetic acid; 
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(l-Cyclobutyl-8-methyl-5-nitro-l ,3,4,9- 
teirahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(15*,105)-[8-Me1hyl-l-(l-methylpropyl)-5-iutro-l,3,4,9- 
tei rahydropyrano[3,4-b]indol- 1 -yl] acetic acid; 

[5-Cyaiio-8-£luoro- 1 -(3,3 ,3-trifluoropropyl)- 1 ,3,4,9- 
tei rahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[l-(3-butenyl)-5-cyano-8-fluoro-l,3,4,9- 
te irahydropyrano[3,4-b3indol-l-yl]acetic acid; 

(5-Cyano-8-fluoro-l-methoxymethyl-l,3,4,9- 
te rahydropyrano[3,4-b]indol-l-yl)acetic acid; 

[5-Cyaiio-8-flhK)ro-l-(2-ine(hoxye^^ 
te rahydropyrano[3,4-b]indoH-yl]acetic acid; 

(5-Cyano-8-fluoro-l-methylthiomethyl-l,3,4,9- 
te rahydropyrano[3,4-b]indoH-yl)acetic acid; 

(5-Cyano- 1 -cyclopropyl-8-fluoro- 1 ,3 ,4,9- 
te rahydropyrano[3,4-b]indol- 1 -yl)acetic acid; 

(5-Cyano-l-cyclobutyl-8-fluoro-l,3,4,9- 
texahydropyraiio[3,4-b]indol-l-yl)acetic acid; 

(5-Cyano-l-cyclopentyl-8-fluoro-l ,3,4,9- 
te xahydropyrano[3,4-b]indol- 1 -yl)acetic acid; 

(5-Cyano-l-cyclohexyl-8-fluoro-l,3A9- 
te Tahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-Cyano- 1 -cyclopentylmethyl-8-fluoro- 1 ,3,4,9- 
tetrahydropyraiio[3,4-b]indol- 1 -yl)acetic acid; 

[5-Cyario-l-(l-ethylethyl)-8-ftuoro-l,3,4,9- 
tetrahydropyrano[3,4-b]mdol-l-yl]acetic acid; 

(li?*,10i?*)-[5-Cyano-8-fluoro-l-(l-methylpropyl)-l,3, 
teh:ahydropyrano[3,4-b]iadol-l-yl]acetic acid; 

(lif*,10S*)-[5-Cyano-8-fluoro-l-(l-methylpropyl)-l,3,4 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(li?*, 1 0^-[5-Cyano-8-fluoro-l -(1 -methylpi^ 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 
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(lJ?,105)-[5-Cyano-8-fluoro-l-(l-methylpropyl)-l,3,4,9- 

tetrahydropyrano [3 ,4-b]indol- 1 -yl] acetic acid; 

(15,105)-[5-Cyano-8-fluoro-l-(l-methylpTopyl)-l,3A9- 
tetrahydropyrano[3,4-b]indol-l-yl3acetic acid; 

(5-Cyano-l-cyclobutyl-6-fluoro-8-inethyl-l,3,4,9- 

tetrahydropyraiio[3,4-b] indol- 1 -yl)acetic acid; 

(liJ*405)-[5-Cyano-6-fluoro-8-methyl-l-(l-methylpropyl)- 

l,3,4,9-tetrahydropyrano[3,4-b]indol-l-yl]aceticacid; 

(liJ,105)-[5-Cyano-6-fluoio-8-methyl-l-(l-methylpropyl)- 
l,3,4,9-tetrahydropyrano[3,4-b]indol-l-yl]aceticacid; 

(15,105)-[5-Cyano-6-fluoro-8-mettiyl-l-(l-niethy!propyl)- 

1 ,3,4,9-tetrahydropyrano[3,4-b]indol- 1 -yl]acetic acid; 

(8-Chloro-5-cyano-l-propyl-l,3A9-tetrahydropyrano[3,4- 

b]indol-l-yl)acetic acid; 

(li?)-(8-Chloro-5-cyano-l-propyl-l,3A9- 
tetrahydropyrano[3 ,4-b]indol- 1 -yl)acetic acid; 

(15)-(8-CMoro-5-cyano-l-propyl-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(liJ*,105)-[8-Chloro-5-cyano-l-(l-methylethyl>-13,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(li?,105)-[8-CWoio-5-cyano-l-(l-methylethyl)-13A9- 
tetrahydropyrano[3,4-b]indol-l-yl]aceticacid; 

(15, 1 05)-[8-Chloro-5-cyano-l -(1-methylethyl)- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl]acetic acid; 

(8-Chloro-5-cyano-l-cyclobutyl-l,3,4,9- 

tetrahydiopyrano[3,4-b]indol-l-yl)acetic acid; 

(5,6-DichloK)-l-propyl-l,3,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl)carboxylic acid; and 

(5,8-Dichloio-l-propyl-l,3,4,9-tetxahydiopyrano[3,4- 
b]indol-l-yl)carboxylic acid. 
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29. The method of Claim 1 wherein the compound is selected 



frbm: 



(5,6-Dicliloro-l-propyH,3A9-tetrahydropyrano[3,4- 
b]ilndoH-yl)carboxylic acid; 

(5,8-Dichloro-l-propyH,3A9-tetrahydropyrano[3,4- 
b]: ndoU -yl)carboxylic acid; 

(5-Chloro-8-methyH-propyl- 1 ,3,4,9-tetrahydropyrano[3,4- 
b]: ndoI-l-yl)carboxylic acid; 

8-Chloro-5-trifluoromethyl-l -propyl-1,3,4,9- 
teirahydropyrano[3,4-b]indoH-yl)carboxyhc acid; 

(8-Fluoro-5-trifluoromethyl- 1 -propyl-! ,3»4,9- 
tel rahydropyrano[3,4-b]indol- 1 -yl)carboxylic acid; 

(5-Trifluoromethyl-8-methyl-l-propyH,3,4,9- 
tel rahydropyrano [3,4-b]indol- 1 -yl)carboxylic acid; 

(5-Cyano-8-methyH-propyH,3,4,9-tetrahydropyrano[3,4- 
b] indol-l-yl)carboxylic acid; 

(li?*,105*)-[5-Cyano-8-methyl-l-(l-methylpropyl)-l,3A9- 
teirahydropyrano[3,4-b]indol-l-yl]carboxylic acid; 

(li?*,10i?*)-[5-Cyano-8-methyH-(l-methylpropyl)-l,3A9- 
teirahydropyrano[3,4-b]indol-l-yl]carboxylic acid; 

[5-Cyano-8-methyl-l-(3-methylpropyl)-l,3A9- 
teirahydropyrano[3,4-b]indol-l-yl]carboxylic acid; 

(5-Cyano- 1 -cyclobixtyl-8-methyH ,3 A9- 
tei rahydropyrano[3 Ab]indol-l-yl)carboxylic acid; 

(5-Cyano-6-fluoro-8-methyl-l-propyl-l,3A9- 
te rahydropyrano[3,4-t>]indoH-yl)carboxylic acid; 

(5-Cyano-8-ethyH -propyl-1 ,354,9-tetrahydropyrano[3,4- 
b]indol-l-yl)carboxylic acid; 

(8-Ghloro-5-cyano- 1 -propyl-1 , 3,4,9-tetrahydropyrano[3A 
b]lndol-l-yl)catboxylic acid; 

(5-Cyano-8-fluoro-l-propyl-l,3A9-tetrahydropyrano[3,4- 
b]tndoH-yl)carboxylic acid; 
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(li?H5-Cyano-8-fluoro-l-propyl-13,4,9- 
tetrahydropyrano[3,4-b]indol- 1 -yl)carboxylic acid; 

(15)-(5-Cyano-8-fluoro-l-propyl-l,3,4,9- 
tetrahydropyrano[3,4-b]mdol-l -yl)carboxylic acid; 

(l-Butyl-5-cyaao-8-fluoro-l,3A9-tetrahydropyrano[3,4- 

b]indoH-yl)carboxylic acid; 

[l-(3-Butenyl>5-cyaiio-8-fluoro-l,3A9- 
tetrahydropyrano[3,4-b]mdol-l-yl]carboxylic acid; 

[5-Cyano-8-fluoro-l-(3-mefhylpropyl)-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]carboxylic acid; 

(lif*405*)-[5-Cyano-8-fluoro-l~(l-methylpropyl)-13,^^^^ 
tetrahydropyrano[3,4-b]indol-l-yl]carboxylic acid; 

(lJ?*,10if*)-[5-Cyano-8-fluoro-l-(l-methylpropyl)-U3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl]carboxylic acid; 

(5-Cyano-l-cyclopentyl-8-fluoro-l,3A9- 
tetrahydropyrano[3,4-b]indol- 1 -yl)carboxylic acid; 

(5-Cyano-l-cyclohexyl-8-fluoro-l,3A9- 
tetrahydropyrano[3,4-b]indol-l-yl)carboxylic acid; 

(8-Fluoro-5-mtro-l-propyl-l,3A9-tetrahydropyrano[3,4- 

b]indoH-yl)carboxylic acid; 

l-carboxymethyl-5-cyano-8-methyH-propyH,3,4,9 
tetrahydro-pyraiio[3,4-b]indole-7-carboxylic acid; 

(5-cyano-8-methyl-l-propyl-7-propylcaibamoyl-l,3,4,9- 
tetrahydro-pyrano[3,4-b]indol-l-yl)-acetic acid; 

(5-cyano-7-isopropylcarbamoyl-8-methyH-propyl-l,3A9- 
tetrahydro-pyraiio[3,4-b]indol-l-yl)-acetic acid; 

[5-cyano-7-(4,4-dimethyl-butylcarbainoyl)-8-methyl-l- 
propyH,3A9-tetrahydro-pyrano[3,4-b]indoH-yl]-aceticacid; 

(5-cyano-8-methyl-7-methylcaj*)amoyl-l-propyl-l^A9- 
tetrahydro-pyrano[3,4-b]mdoH-yl)-acetic acid; 

(5"Cyano-8-me1hyl-7-dimethylcaibamoyl-l-propyl-13A9- 
tetrahydro-pyrano[3,4-b]indoH-yl)-acetic acid; 
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(5-cyano-8-methyl-7-propoxy- 1 -propyl- 1 ,3 j4,9-tetrahydro- 
pyrano[3,4-b]indol-l-yl)-acetic acid; 

I (lR)-(5-cyano-8-methyl-7-propoxy-l-propyl-l,3A9- 
tel [rahydro-pyraiio[3,4-b]indol- 1 -yl)-acetic acid; 

( 1 S)-(5-cyano-8-methyl-7-propoxy- 1 -propyl- 1 ,3 A9- 
tefrahydro-pyrano[3,4-b]indoH-yl)-acetic acid; 

(5-cyano-7-ethoxy-8-methyH -propyl-l ,3 A9-tetrahydro- 
p3|^rano[3,4-b]indol-l-yl)-acetic acid; 

(5-cyano-7-methoxy-8-methyl- 1-propyl-l ,3 A9-tetrahydro- 
p3[rano[3,4-t>]indol-l-yl)-acetic acid; 

(5-cyano-7-isopropoxy-8-methyH-propyH,3A9-tetrahydro- 
P3|rrano[3,4-b]indol-l-yl)-acetic acid; 

(7-butoxy-5-cyaQO-8-methyl-l-propyl--l,3,4,9-tetraliydro- 
p^ano[3,4-b]indoI-l-yl)-acetic acid; 

[5 -cyano-7-(3 ,3 -dimethyl-butoxy)-8-methyl- 1 -propy- 
1 j3,4,9-tetrahydro-pyrano[3,4-b)indoH -yl]-acetic acid; 

[5-cyano-7-(3-fluoro-benzyloxy)-8-methyH-propyl-l,3A9- 
tq|trahydro-pyrano[3,4-b]indoH-yl]-acetic acid; 

(7-benzyloxy-5-cyano-8-methyH-propyH ,3,4,9-tetrahydro- 
p^aao[3,4-b]indoH-yl)-acetic acid; 

[5-cyano-7-(2-fluoro-ethoxy)-8-methyH -propyH ,3 A9" 
t4trahydro-pyrano[3,4-b]indol- 1 -yl]-acetic acid; and 

[5-cyano-7-(3-fluoro-propoxy)-8-methyl-l-propyl-l,3,4,9- 
t4trahydro-pyrano[3,4-b]mdol-l-yl]-acetic acid. 



30. The method of Claim 1 wherein R2 is n-propyl, (S)-sec- 
bjutyl, or cyclobutyl. 

31. The method of Claim 1 wherein the compound of the 
fbrmula has a ratio of Isomer A to Isomer B of greater than 1:1. 
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32. The method of Claim 1 wherein the compound of the 
formula is 100% Isomer A. 



33. The method of Claim 1 wherein flie compoimd of the 
formula has a ratio of Isomer A to Isomer B of at least 9 :1. 

34. The method of Claim 1 wherein the compound of the 
formula has a ratio of Isomer A to Isomer B of at least 8:1. 



35. The method of Claim 1 wherein flie compound of the 
formula has a ratio of Isomer A to Isomer B of at least 7:1. 

36. The method of Claim 1 comprising a compound of a 

formula: 




wherein: 
Ri is H; 

R2 is H, or a straight cham alkyl of 1 to 4 carbon atoms; 
Ra-ReareH; 

R7 — Rio are independently H, a straight chain alkyl of 1 to 3 

carbon, F, CI, or CN; 

YisCH2;or 

a crystaUine form or a phaimaceutically acceptable salt 

thereof. 



BNSDOCID: <WO 03099275A1 I > 



wo 03/099275 



PCT/US03/16294 



-181- 

37. The method of Claim 36 wherein the compound is selected 

fr<£)m: 

[(R)-5-'Cyano-8-methyl- 1 -propyl- 1 ,3 ,4,9- 
terahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[(R)-5-cyaao-8-fluoro-l-propyl-l ,3,4,9- 
te rahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[(R)-5,8-dichloro-l-propyl-l,3,4,9-tetrahydropyrano[3,4" 
bjindoH-yl]acetic acid; and 

[(R)-5-cyano-6-fluoro-8-methyl-l-propyH,3,4,9- 
te^rahydropyrano[3,4-b]indoH-yl]acetic acid. 

38. A method of inhibiting replication of a Hepatitis C vims 
comprising contacting the Hepatitis C virus with a compound of a formula: 
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OH 



Rio 
wherein: 

Ri is H, a straight chain alkyl of 1 to 8 carbon atoms, a 
btanched alkyl of 3 to 12 carbon atoms, a cycloalkyl of 3 to 12 carbon atoms, an 
a kenyl of 2 to 7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, or an arylalkyl or 
a|i alkylaryl of 7 to 12 carbon atoms; 

R2 is H, a straight chain alkyl of 1 to 12 carbon atoms, a 
branched alkyl of 3 to 12 carbon atoms, a cycloalkyl of 3 to 12 carbon atoms, an 
afkenyl of 2 to 7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, an alkoxyalkyl of 
to 12 carbon atoms, an arylalkyl or alkylaryl of 7 to 12 carbon atoms, a 
ck^oalkyl of 1 to 8 carbon atoms, an alkylthioalkyl of 2 to 16 carbon atoms, a 
cycloalkyl-alkyl of 4 to 24 carbon atoms, a substituted or unsubstituted aryl, or a 
h^teroaryl; 
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R3 - R6 are independently H, a straight chain alkyl of 1 to 8 
carbon atoms, a branched alkyl of 3 to 12 carbon atoms, a cycloalkyl of 3 to 12 
carbon atoms, an alkenyl of 2 to 7 carbon atoms, a substituted or unsubstituted aryl, 
furaiiyhnethyl, arylalkyl or alkylaryl of 7 to 12 carbon atoms, alkynyl of 2 to 7 
carbon atoms, or R5 and Re together with the ring carbon atom to which they are 
attached form a carbonyl group; 

R? - Rio are independently H, a straight chain alkyl of 1 to 8 
carbon atoms, a branched alkyl of 3 to 12 carbons atoms, a cycloalkyl of 3 to 12 
carbon atoms, an alkenyl of 2 to 7 carbon atoms, a substituted or unsubstituted aryl, 
a substituted or unsubstituted heteroaryl, furanylmethyl, arylalkyl or alkylaryl of 7 
to 12 carbon atoms, alkynyl of 2 to 7 carbon atoms, phenylalkynyl, alkoxy of 1 to 8 
carbon atoms, arylaDcoxy of 7 to 12 carbon atoms, fluoroaDcoxy of 1 to 12 carbon 
atoms, alkylthio of 1 to 8 carbon atoms, trifluoromethoxy, trifluoroefttoxy, 
trifluoromethylthio, trifluoroethylthio, acyl of 1 to 7 carbon atoms, COOH, COO- 
alkyl, CONR11R12, F, CI, Br, I, CN, CF3, NO2, alkylsulfinyl of 1 to 8 carbon atoms, 
alkylsulfonyl of 1 to 6 carbon atoms, pyrrolidinyl, or thiazolidinyl; 

Ru - R12 are independently H, straight chain alkyl of 1 to 8 
carbon atoms, branched alkyl of 3 to 12 carbon atoms, cycloalkyl of 3 to 12 carbon 
atoms, a substituted or unsubstituted aryl or heteroaryl; 

Y is a bond, CH2, CH2CH2, aryl, or R2 and Y together with 
the ring carbon atom to which they are attached may additionally form a spirocyclic 
cycloalkyl ring of 3 to 8 carbon atoms; or 

a crystalline form or a pharmaceutically acceptable salt 

thereof. 

39. A method of inhibiting replication of a Hepatitis C virus 
comprising contacting the Hepatitis C vims with a compound of a formula: 
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OH 



wherein: 



Ri is H, a straight chain alkyl of 1 to 6 carbon atoms, a 
bibnched alkyl of 3 to 10 carbon atoms, a cycloalkyl of 3 to 10 carbon atoms, an 
al cenyl of 2 to 7 carbon atoms, an alkyayl of 2 to 7 carbon atoms, or an arylalkyl of 
|to 12 carbon atoms; 

R2 is H, a straight chain alkyl of 1 to 12 carbon atoms, a 
bianched alkyl of 3 to 10 carbon atoms, a cycloalkyl of 3 to 10 carbon atoms, an 
alkenyl of 2 to 7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, an aUcoxyalkyl of 
2 to 12 carbon atoms, an arylalkyl of 7 to 12 carbon atoms, an unsubstituted aryl or 
ail aryl substituted with one to four groups, or heteroaryl; 

R3 - Re are independently H, a straight chain alkyl of 1 to 6 
CJirbon atoms, a branched alkyl of 3 to 10 carbons atoms, a cycloalkyl of 3 to 10 
carbon atoms, an alkenyl of 2 to 7 carbon atoms, an imsubstituted aryl or an aryl 
substituted with one to four groups, furanylmethyl, an arylalkyl of 7 to 12 carbon 
aioms, an alkynyl of 2 to 7 carbon atoms, or R5 and Re together with the ring 
c^bon atom to which they are attached form a carbonyl group; 

R7 - Rio are independently H, a straight chain alkyl of 1 to 6 
cbrbon atoms, a branched alkyl of 3 to 10 carbons atoms, a cycloalkyl of 3 to 10 
carbon atoms, an alkenyl of 2 to 7 carbon atoms, an unsubstituted aryl or an aryl 
substituted with one to four groups, an imsubstituted heteroaryl or a heteroaryl 
substituted with one to three groups, furanyhnethyl, an arylalkyl of 7 to 12 carbon 
atoms, an alkynyl of 2 to 7 carbon atoms, phenylalkynyl, an alkoxy of 1 to 6 carbon 
atoms, an arylaUcoxy of 7 to 12 carbon atoms, a fluoroalkoxy of 1 to 12 carbon 
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atoms, an alkylthio of 1 to 6 carbon atoms, trifluoromethoxy, trifluoroethoxy, 
trifluoromethylthio, trifluoroethylthio, an acyl of 1 to 6 carbon atoms, a carboxy 
group, COISIR11R12, F, CI, Br, I, CN, CF3, NO2, an alkylsulfinyl of 1 to 6 carbon 
atoms, an alkylsnlfonyl of 1 to 6 carbon atoms; 

Rii - R12 are independently H, a straight chain alkyl of 1 to 
6 carbon atoms, a branched alkyl of 3 to 10 carbon atoms, a cycloalkyl of 3 to 10 
carbon atoms, an aryl substituted with one to four groups, an unsubstituted 
heteroaryl or a heteroaryl substituted with one to three groups; 

Y is CH2, CH2CH2, or aryl; or 

a crystalline form or a pharmaceutically accqptable salt 

thereof. 

40. The method of Claim 38 wherein the compound is selected 

from: 

(5-Cyano-8-methyH-propyH,3,4,9-tetrahydro-pyrano[3,4- 
b]indol-l-yl)acetic acid; 

[(R)-5-cyano-8-methyH -propyl-1 ,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl]acetic acid; and 

[(S>5-cyano-8-methyl-l-propyH ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid. 

41. The method of Claim 38 wherein the compoimd is selected 

from: 

(5-Cyano-8-fluoro-l-propyH,3,4,9-tetrahydro-pyrano[3,4- 

b]indol-l-yl)acetic acid; 

[(R)-5-cyano-8-fluoro-l-propyH ,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl]acetic acid; and 

[(S)-5-cyano-8-fluoro-l -propyl-1 ,3 ,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid. 

42. The method of Claim 38 wherein the compound is selected 

from: 
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5,8-Dichloro- 1 -propyl-1 ,3 ,4,9-tetrahydrO"pyrano[3,4- 
bJm<iol-l-yl)acetic acid; 

[(R)-5,8-dichlorO" 1 -propyl- 1 ,3,4,9-tetrahydropyrano[3,4- 
\ indol- 1 -yl]acetic acid; and 

[(S)-5,8-dichloro-l-propyl-l,3,4,9-tetrahydropyrano[3,4- 
b]indol- 1 -yl]acetic acid. 

43. The method of Claim 38 wherein the compound is selected 

fibm: 

(5-cyano-6-fluoro-8-methyH-propyl-l ,3»4,9- 
teftrahydropyrano[3,4-b]indoH -yl)acetic acid; 

[(R)-5-cyano-6-fluoro-8-methyH-propyl-l,3A9"- 
t4trahydropyrano[3,4-b]indol-l-yl]acetic acid; and 

[(S)-5-cyano-6-fluoro-8-methyl- 1-propyl-l ,3,4,9- 
t4trahydropyrano[3,4-b3indoH-yl]acetic acid. 

44. The method of Claim 38 wherein the compound is selected 

filom: 

(5-Chloro-l-ethyl-l,3,4,9-tetrahydropyrano[3,4-b]indol-l- 

yl[)acetic acid; 

(5-Chloro-l-propyl- 1 ,3,4,9-tetrahydropyrano[3,4-b]indol-l - 

yl)acetic acid; 

(5 -chloro- 1 -isopropyl- 1 ,3 ,4,9-tetrahydropyrano [3 ,4-b] indol- 1 - 

yl)acetic acid; 

(5-chloro-l-[(3E)-pent-3-enyl]-l,3,4,9-tetrahydropyrano[3,4- 
tjindol-l-yl} acetic acid; 

(5-chloro- 1 -phenyl- 1 ,3,4,9-tetrahydropyrano[3,4-b3indol-l -yl)acetic 

acid; 

[5-chloro-l -(4-mtrophenyl)-l,3,4,9-tetrahydropyrano[3,4- 
l ']indol-l-yl]acetic acid; 

[5-cWoro-l-(3-nitrophenyl)-l,3,4,9-tetrahydropyraM 
b]indol-l-yl]acetic acid; and 
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[5-chloro-l-(2-fluorophenyl)-l,3,4,9-tetrahydropyrano[3,4- 
b]indol-l-yl]acetic acid. 

45. The method of Claim 38 wherein the compound is selected 

from: 

(5-Bromo-l-ethyH,3A9-tetrahydro-pyrano[3,4-b]indoH- 

yl)acetic acid; 

(5-bromo-l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]indol-l- 

yl)acetic acid; 

(5-bromo-l-isopropyl-l,3A9-tetrahydropyrano[3,4-b]indol- 

l-yl)acetic acid; 

{5-bromo-l-[(3E)-pent-3-enyl]-l,3A9- 

tetrahydropyrano[3,4-b]indoH-yl} acetic acid; 

[5-bromo-lK3-furyl)-l,3,4,9-tetrahydropyrano[3,4-b]indol- 

l-yl]acetic acid; 

(5-bromo-l-phenyl-l,3A9-tetrahydropyrano[3,4-b]indoH- 

yl)acetic acid; 

[5-bromo-l -(3 A5-trimethoxyphenyl)-l ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[5-bromo-l-(4-nitrophenyl)-l,3,4,9-tetrahydropyi:ano[3,4- 

b]indol-l-yl]acetic acid; 

[5-bromo-l-(3-nitrophenyl)-l,3A9-tetrahydropyrano[3,4- 

b]indol-l-yl]acetic acid; and 

[5-bromo-l-(2-fluorophenyl)-l,3A9-tetrahydropyrano[3,4- 

b]indol-l*yl]acetic acid. 

46. The method of Claim 38 wherein the compound is selected 

from: 

(5-phenyH-propyH,3,4,9-tetrahydropyrano[3,4-b]mdoH- 

yl)acetic acid; 

[5-(4-methylphenyl)-l-propyl-l,3,4,9-tetrahydropyrano[3,4- 
b]indoH-yl]acetic acid; 
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i 

I 

i [5-(4-methoxyphenyl)-l-propyH ,3>4,9- 

teirahydropyrano[3,4-b]indoH-yl]acetic acid; 

[5-(4-chlorophenyl)-l-propyl-l,3,4,9-tetrahydropyrano[3,4- 
b] indoH-yl]acetic acid; 

[5-(2,4-dichlorophenyl)- 1 -propyl- 1 ,3>4,9- 
te rahydropyratio[3,4-b]indoH-yl]acetic acid; 

{ l-propyl-5-[4-(trifluoromethyl)phenyl]-l ,3,4,9- 
terahydropyrano[3,4-b]indoH-yl}acetic acid; 

(l-propyl-5-thien-2-yl-l,3,4,9-tetrahydropyrano[3,4-b]i^^ 

l-yl)acetic acid; 

[5-(2-naphthyl)-l-propyl-l ,3,4,9-tetrahydropyrano[3,4- 
b]indoH-yl] acetic acid; 

[5-(l,r-biphenyl-4-yl)-l-propyl-l,3,4,9- 
te rahydropyrano[3,4-b]indoH-yl]acetic acid; 

[5-(2-furyl)- 1 -propyl- 1 ,3,4,9-tetrahydropyrano[3,4-b]indol- 

l-yl]acetic acid; 

[5-(4-bromophenyl)-l-propyl-l,3,4,9-tetrahydropyrano[3,4- 
b] indol- 1 -yl]acetic acid; 

[5-(2-methylphenyl)- 1 -propyl-1 ,3,4,9-tetrahydropyrano[3,4- 
b^ indoH-yl]acetic acid; 

[5-(2-methoxyphenyl)- 1 -propyl- 1 ,3 ,4,9- 
te brahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[5-(2-chlorophenyl)-l-propyl-l,3,4,9-tetrahydropyrano[3,4- 
b; indol- 1 -yl]acetic acid; 

{ 1 -propyl-5-[2-(trifluoromethyl)phenyl]- 1 ,3,4,9- 
tetraliydropyrano[3,4-b]indol-l-yl} acetic acid; 

{5-[4-(ineflQ^o)pheri3^]-li^ 

tetrahydropyrano[3,4-b]indol-l-yl} acetic acid; 

j. 

[5-(3-methoxyphenyl)-l-propyl-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl] acetic acid; 

[5-(4-fluorophenyl)-l-propyl-l,3,4,9 tetrahydropyrano[3,4- 
b; indol- l-yl]acetic acid; and 
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[5-(3-cMorophenyl>l-propyl-13A9-tetrahydropyrano[3,4- 
b]indol-l-yi]acetic acid. 

47. The method of Claim 38 wherein the compomd is selected 

from: 

{5,8-dichloro-l-[(3E)-pent-3-enyl]-l,3A9- 
tetrahydropyrano[3,4-b]uidol-l-yl}acetic acid; 

(5,8-dicMoro-l-isopropyI-l,3A9-tetrahydropyraiio[3,4- 

b]indol-l-yl)acetic acid; 

(5,8-dichloro-l-phenyl-l,3A9-tetrahydropyraiio[3,4- 

b]indoH-yl)acetic acid; 

[5,8-dicWoro«lK3-fuiyl)-13A9-tetrahydropyra^ 

b]indoH-yl]acetic acid; 

[5,8-dichloro-l-(4-methylpentyl)-l,3A9- 
tetrahydropyi:ano[3,4-b]indol-l-yl]acetic acid; 

[5,8-dichloro-l-(3A5-trimethoxyphenyl)-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[5,8-dichloro-l-(2-fluorophenj4)-l,3A9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; and 

4-[l-(carboxymethyl>5,8-dichloro-l ,3 A9- 
tetrahydropyrano[3,4-l>]indol-l-yl]benzoic acid. 

48. The method of Claim 38 wherein flie compound is selected 

from: 

(5-Cyano-l-propyl-l,3,4,9-tetrahydro-pyrano[3,4-b]indol-l- 

yl)acetic acid; 

(5-cyano-l-isopropyH,3A9-tetrahydropyrano[3Ab]indol- 

l-yl)acetic acid; 

{5-cyano-l-[(3E)-pent-3-enyl]-l,3,4,9-tetrahydropyrano[3,4- 

b]indoH-yl} acetic acid; 

[5-cyano-l-(3-furyl)-l,3»4,9-tetrahydropyrano[3,4-b]indol-l- 

yl]acetic acid; 
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(5-cyano- 1 -phenyl- 1 3 A9-tetrahydropyrano[3,4-b]indol- 1 - 

yl)acetic acid; 

[5-cyano-l -(3 ,4,5--triinethoxyphenyl)- 1 ,3,4,9- 
te Tahydropyrano[3,4-b]indoH-yl]acetic acid; 

[5-cyano--l-(4-nitrophenyl)-l,3,4,9-tetraliydropyrano[3,4- 
bJindol-l-yl]acetic acid; 

[5-cyano-l-(3-nitrophenyl)-l,3,4,9-tetrahydropyraao[3,4- 
bJindol-l-yl]acetic acid; and 

[5-cyano-l-(2-fluorophenyl)-l,3,4,9-tetrahydropyrano[3,4- 
bJndol-l-yl]acetic acid. 

49. The method of Claim 38 wherein the compomid is selected 



fir 3m: 

l yl)acetic acid; 
y])acetic acid; and 
y )acetic acid. 
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(l-butyl-5,8-dichloro-l,3,4,9-tetrahydropyrano[3,4-b]indol- 



(5-bromo-l -butyl- 1 ,3,4,9-tetrahydropyrano[3,4-b]indol- 1 - 



(l-butyl-5-chloro-l,3,4,9-tetiahydropyrano[3,4-b]indol-l- 



50. The method of Claim 38 wherein the compound is selected 



fiiom: 



[5-chloro- 1 -(2-methoxy-2-oxoethyl)- 1 ,3,4,9- 
t4trahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[l-(carboxymefliyl)-5-chloro-l,3,4,9-tetrahydropyrano[3,4- 
indol-l-yl]acetic acid; 

(8-chloro-l-methyl-l,3,4,9-tetrahydropyrano[3,4-b]indol-l- 

yj)acetic acid; 

(8-Chloro-l -ethyH ,3,4,9-tetrahydropyrano[3,4-b]indol- 

)acetic acid; 

(8-chloro- 1 -propyl- 1 ,3 ,4,9-tetrahydropyrano[3,4-b]indoH - 
yl)acetic acid; 
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(8-chloro-l-isopropyl-l,3,4,9-tetrahydropyrano[3,4-b]iQdol- 

l-yl)acetic acid; 

(l-butyl-8-cWoro-13,4,9-tetrahydropyrano[3,4-^^ 

yl)acetic acid; 

{8-chloro-l-[(3E)-pent-3-enyl]~l,3A9- 
tetrahydropyraiio[3,4-b]indol-l-yl} acetic acid; 

(8-chloro-l-phenyl--l,3A9-tetrahydropyrano[3,4-b]indol-l- 



[8-cMoro-l -(3-furyl)-l ,3 A9-tetrahydropyran 

(8-bromo-l-methyl-13A9-tetrahydropyrano[3,4-b]indol-l- 

(8-bromo-l -ethyl- 1 ,3,4,9-tetrahydropyrano[3,4-b]indol-l- 

(8-bromo-l-propyH,3,4,9-tetrahydropyrano[3,4-b]indoH- 

(8-bromo-l-isopropyl-13,4,9-tetrahydropyrano[3,4-b]indol- 

(8-bK>mo-l-butyl-l,3A9-tetrahydropyrano[3,4-b]indol-l- 



yl)acetic acid; 
l-yl]aceticacid; 
yl)acetic acid; 
yl)acetic acid; 
yl)acetic acid; 
l-yl)acetic acid; 
yl)acetic acid; 

{8-bromo-l-[(3E>pent-3-enyl]-l,3A9- 
tetrahydropyrano[3,4-b]indoH-yl}acetic acid; 

(8-bronio-l-phenyH,3A9-tetrahydropyrano[3,4-b]indol-l- 

yl)acetic acid; 

4-[8-bromo-l -(carboxymethyl)-l ,3*4,9- 
tetrahydropyrano[3,4-b3indoH-yl]benzoic acid; and 

[8-bromo-l-(3-fiiiyl)-l,3,4,9-tetrahydropyrano[3,4-b^ 

l-yl]acetic acid. 

51. The mefliod of Claim 38 wherein the compound is selected 

from: 

(8-phenyl-l-propyH,3,4,9-tetrahydiopyrano[3,4-b]indoH- 

yl)acetic acid; 
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[8-(4-methylphenyl)-l-propyl-l,3,4,94elTahydropyrano[^ 
b]indol-l-yl]acetic acid; 

[8-(4-methoxyphenyl)- 1 -propyH ,3,4,9- 
tetrahydropyraQo[3,4-b]indoH-yl]acetic acid; 

[8-(4-chlorophenyl)-l-propyH,3,4,9-tetrahydropyrano[3,4- 
b]:ndoH-yl]acetic acid; 

[8-(2,4-dichlorophenyl)-l-propyl-l,3,4,9- 
te1raliydropyrano[3,4-b]indoH-yl]acetic acid; 

{l-propyl-8-[4-(trifluorome1iiyl)phenyl]-l,3,4,9- 
tel rahydropyrano[3,4-b]indoH-yl} acetic acid; 

(l-propyl-8-1hien-2-yl-l,3,4,9-tetrahydropyratto[3,^^ 

l-yl)aceticacid; 

[8-(3-bromophenyl)-l-propyH,3,4,9-'tetrahydropyrano[3,4- 

b] indoH-yl]acetic acid; 

[8-(3-aminophenyl)- 1 -propyl-1 ,3,4,9-tet^ahydropyraIlo[3,4- 
b]indol-l-yl]acetic acid; and 

(8-cyano-l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]in^ 

yF acetic acid. 

52. The method of Claim 38 wherein the compound is selected 

from: 

(6,8-dichloro-l-methyl-l,3,4,9-tetrahydropyrano[3,4-- 
b] indoH-yl)acetic acid; 

(6,8-dichloro-l-ethyH,3,4,9-tetrahydropyrano[3,4-b]indol- 

l-yl)acetic acid; 

(6,8-dichloro-l-propyl-l,3,4,94etrahydropyrano[3,4-b]indol- 

l-yl)aceticacid; 

(6,8-dichloro-l-isopropyl-l ,3,4,9-tetrahydropyrano[3,4- 
b]indol-l-yl)acetic acid; 

(l-butyl-6,8-dicWoro-l,3,4,9-tetrahydropyrano[3,4-b]indol- 

l-yl)aceticacid; 
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{6,8-dichloro-l-[(3E)-pent-3-enyl]-l,3A9- 
te1xahydropyrano[3,4-b]indol-l-yl} acetic acid; 

(6,8-dichloro-l-phenyl-13A9-tetrahydropyrano[3,4- 

b]indol-l-yl)acetic acid; 

4-[l-(carboxymethyl)-6,8-dichloro-l,3,4,9- 
tetrahydropyrano[3 ,4'-b]indol- 1 -yl]benzoic acid; 

(5,6-dichloro-l-methyH,3A9-tetrahydropyrano[3,4- 

b]indoH-yl)acetic acid; 

(5,6-dicmoro-l-ethyl-l,3A9-tetrahydropyrano[3,4-b]indol- 

l-yl)acetic acid; 

(5,6-dicWoro-l-propyl-13A9-tetrahydropyrano[^ 

l-yl)acetic acid; 

(5,6-dicUoro-l-isopropyl-l,3,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl)acetic acid; 

(l-butyl-5,6-dicWoro-l,3A9-tetrahydropyrano[3,4-b]indol- 

l-yl)acetic acid; 

{5,6-dichloro-l-[(3E)-pent-3-enyl]-l,3A9- 
tetrahydropyrano[3,4-b]indol-l-yl}acetic acid; 

4-[l-(carboxymettiyl)-5,6-dichloro-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]benzoic acid; and 

(5,7-dichloro-l-methyl-l,3A9-tetrahydropyrano[3,4- 

b]indoH -yl)acetic acid. 

53, The method of Claim 38 wherein the compound is selected 

from: 

[l-methyl-8-(trifluoromethyl)-l,3A9-tetrahydropyraao[3,4- 

b]indol-l-yl]acetic acid; 

[l-ethyl-8-(trifluoromethyl)-l,3A9-tetrahydropyrM 

b]indol-l-yl]acetic acid; 

[1 -propyl-8-(trifluoromethyl)-l ,3,4,9-tetrahydropyrano[3,4- 
b]indol-l-yl]acetic acid; 

[ 1 -isopropyl-8-(trifluoromethyl)- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 
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: [l-butyl-8-(1xifluoromethyl)-l,3A9-tetrahydropyrano[3,^^ 
b] Lndol-l-yl]acetic acid; 

[ 1 -[(3E)-pent-3-enyl]-S-(trifluoromethyl)-l ,3,4,9- 
te1rahydropyrano[3,4-b}indol-l-yl]acetic acid; 

[ 1 -phenyl-8-(trifluoromethyl)- 1 ,3,4,9-tetrahydropyrano[3,4- 
b] indol- 1 -yl]acetic acid; 

(5,8-difluoro-l-methyl-l,3,4,9-tetrahydropyraao[3,4-b]in^ 

l-yl)aceticacid; 

(l-Elliyl-5,8-difluoro-l,3,4,9-tetrahydro-pyrano[3,4-b]in^ 

l-/l)acetic acid; 

(5,8-^fluoro-l-propyl-l,3,4,9-tetrahydro-pyrano[3,4- 
b]indol-l-yl)acetic acid; 

(5,8-difluoro-l-isopropyH ,3,4,9-tetrahydropyrano[3,4- 
b]^ndol-l-yl)acetic acid; 

(1 ■4>utyl-5,8-difluoro-l ,3,4,9-tetra^^ 

l-yl)acetic acid; 

{5,8-difluoro-l-[(3E)-pent-3-enyl]-l,3,4,9- 
te TahydropyraQo[3,4-b]indoH-yl} acetic acid; and 

4-[l -(carboxymethyl)-5,8-difluoro-l , 3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]beiizoic acid. 

54. The method of Claim 38 wherein the compoimd is selected 

fi:>m: 

[8-chloro-l-methyl-5-(trifluoromethyl)-l,3,4,9- 
teb:ahydropyrano[3,4-b]mdol-l-yl]acetic acid; 

[8-chloro-l-efliyl-5-(trifluoromefhyl)-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[8-chloro-l-propyl-5-(trifluoromethyl)-l ,3,4,9- 
te trahydropyrano[3,4-b]indoH -yl]acetic acid; 

[8-chloro-l -isopropyl-5-(trifluoromethyl)-l ,3,4,9- 
t€ trahydropyraQo[3,4-b]indoH-yl]acetic acid; 
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[l-butyl-8-chloro-5-(trifluoromethyl)-l,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl]acetic acid; 

[S-chloro-l-[(3E)-pent-3-enyl]-5-(trifluoromethyl)-l,3,4,9- 

tetrahydropyrano[3,4-b]indoH-yl] acetic acid; 

[8-chloro-l-phenyl-5-(trifluoromethyl)-l,3,4,9- 
tetrahydropyraQo[3,4-b]indoH-yl]acetic acid; and 

[8-cMoro-lK3-furyl)-5-(trifluoromethyl)-l,3A9- 
tetrahydropyraiio[3,4-b]indoH-yl]acetic acid- 

55. The method of Claim 38 wherein the compound is selected 

fix^m: 

(l,5,8-trimethyl-13A9-tetrahydropyrano[3,4-b]indol-l- 

yl)acetic acid; 

(l-Ethyl-5,8-dimethyl-l,3A9-tetrahydropyrano[3,4-b]indol- 

l-yl)acetic acid; and 

(5,8-dimethyH-propyl-l ,3 ,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl)acetic acid. 

56. The melliod of Claim 38 wherein the compound is selected 

from: 

(5-fluoro-l,8-<limethyl-13A9-tetrahydropyrano[3,^^ 

l-yl)acetic acid; 

(5-fluoro-8-methyH-propyl-l,3,4,9-tetrahydropyrano[3,4- 
b]indol- 1 -yl)acetic acid; 

(5-fluoro-l-isopropyl-8-methyH,3A9- 
tetrahydropyrano[3,4-h]indol-l-yl)acetic acid; 

(l-Ethyl-5-fluoro-13A9-tetrahydro-8-methyl-pyrano[3,4- 

b]indol-l-yl)acetic acid; 

(l-butyl-5-fluoro-8-methyl-l,3,4,9-tetrahydropyrano[3,4- 

b]indoH-yl)acetic acid; 

{5-fluoro-8-methyl-l-[(3E)-pent.3-enyl]-13A9- 
tetrahydropyrano[3,4-b]indol-l-yl} acetic acid; 
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(5-fluoro-8-me1hyl-l-phenyl-13,4,9-tetrahydropyrano[3,4-- 
b] jlndol- 1 -yl)acetic acid; 

(8-fluoro-5-phenyl-l -propyl-1 ,3 A9-tetrahydropyrano[3,4- 
b]^ndol- 1 -yl)acetic acid; 

[8-fluoro-5-(4-methylphenyl)"l-propyl-l,3A9- 
te^ahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[8-fluoro-5-(4-methoxyphenyl)-l-propyl-l,3,4,9- 
te^ahydropyrano[3,4-b3indoH-yl]acetic acid; 

{8-fluoro- 1 -propyl-5-[4-(trifluoromethyl)phenyl]-l ,3,4,9- 
te^ahydropyrano[3,4-b]indol-l-yl}acetic acid; and 

[5-(3-aminophenyl)-8-fluoro-l-propyH ,3,4,9- 
teirahydropyraao[3,4-b]indoH-yl]acetic acid. 



from: 



57. The method of Claim 38 wherein the compound is selected 



(5-bromo-8-fluoro- l-propyl-l ,3,4,9-tetrahyd^opyrano[3,4- 
b]|^ldol-l-yl)acetic acid; 

(5-bromo-8-methyH -propyl- 1 ,3,4,9-tetrahydropyrano[3,4- 
bJindoU -yl)acetic acid; 

(5,6,8-trichloro-l-mefliyH,3,4,9-tetrahydropyrano[3,4- 
]jindoH-yl)acetic acid; 

(5,6,8-trichloro-l-ethyl-l,3,4,9-tetrahydropyrano[3,4- 
bJndoH-yl)acetic acid; 

(5,6,8-trichloro-l-propyH,3,4,9-tetrahydropyrano[3,4- 
bJndol-l-yl)acetic acid; 

(5,6,8-trichloro- 1 -isopropyl- 1 ,3,4,9-tetrahydropyrano[3,4- 
b3indol-l-yl)acetic acid; 

(l-butyl-5,6,8-trichloro-l,3,4,9-tetrahydropyrano[3,4- 
b Jindol- 1 -yl)acetic acid; 

{5,6,8-trichloro«l-[(3E)-pent-3-enyl]-l,3,4,9- 
te|trahydropyrano[3,4-b]indoH -yl} acetic acid; 
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(5,6,8-trichloro-l-phenyl-13A9-tetrahydropyrano[3,4- 

b]indol-l-yl)acetic acid; 

4-[l-(carboxymethyl)-5,6,8-trichloro-l,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yl]benzoic acid; and 

[5,63-trichloro-l-(3-furyl)-l,3A9-tetrahydropyrano[3,4- 

b3indoH-yl]acetic acid. 

58. The method of Claim 38 wherein the compoimd is selected 

from: 

(5-bromo-8-fluoro-l ,6-dimethyl-l ,3,4,9- 
tetrahydropyrano[3,4-b]iiidoH-yl)acetic acid; 

(5-bromo- 1 -ethyl-8-fluoro-6-methyl- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indoH -yl)acetic acid; 

(5-bromo-8-fluoro-6-methyl-l -propyl-! ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-bromo-8-fluoro-l-isopropyl-6-methyl-l,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-bromo-l -butyl-8-fluoro-6-methyl-l ,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-bromo-8-fluoro-6-methyl-l-phenyl-l,3,4,9- 

tetrahydropyrano[3,4-b]indoH-yl)acetic acid; 

4-[5-bromo-l-(carboxymethyl)-8-fluoro-6-methyl-l,3,4,9- 

tetrahydropyrano[3 ,4-b]indol- 1 -yl]benzoic acid; 

(l-butyl-5-cyano-8-fluoro-6-methyl-l,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-cyano-8-fluoro-6-methyl-l -phenyl-1 ,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

4-[l-(carboxymethyl)-5-cyano-8-fluoro-6-methyl-l,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yl]benzoic acid; 

(5-bromo-8-chloro-l,6-dimethyH ,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl)acetic acid; 
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(5-bromo-8-chloro-l-ethyl-6-methyH,3,4,9- 
teti:ahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-bromo-8-chloro-6-methyl- 1 -propyl-l ,3 ,4,9- 
tet rahydropyrano[3,4-b]indol- 1 -yl)acetic acid; 

(5-bromo-8-chloro- 1 -isopropyl-6-methyH ,3 ,4,9- 
telrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-bromo-l-butyl-8-chloro-6-methyH,3,4,9- 
te1rahydropyrano[3,4-b]indol-l-yl)acetic acid; 

{5-bK)mo-8-chloro-6-methyl-l-[(3E)-pent-3-eayl]-l,3,4,9- 
tei rahydropyrano[3,4-b]indoH-yl} acetic acid; 

(5-bromo-8-chloro-6-methyl-l-phenyM,3,4,9- 
teirahydropyrano[3,4-b]indol-l-yl)acetic acid; 

4-[5-bromo-l-(carboxymethyl)-8-chloro-6-methyl-l,3,4,9- 
tei rahydropyrano[3,4-b]indol-l-yl]benzoic acid; 

(8-chloro-5-cyano-l ,6-dimethyl-l ,3,4,9- 
te rahydropyrano[3,4-b]indol- 1 -yl)acetic acid; 

(8-chloro-5-cyano-l-ethyl-6-methyl-l,3,4,9- 
terahydropyrano[3,4-b]indoH-yl)acetic acid; 

(8-chloro-5-cyano-6-methyl- 1 -propyl-l ,3 ,4,9- 
texahydropyrano[3,4-b]indoH-yl)acetic acid; 

(8-chloro-5-cyano-l-isopropyl-6-methyl-l ,3,4,9- 
te trahydropyrano[3,4-b]indol-l -yl)acetic acid; 

(1 -butyl-8-chloro-5-cyano-6-methyl- 1 ,3,4,9- 
telrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

{8-chloro-5-cyano-6-methyl-l-[(3E)-pent-3-enyl]-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl}acetic acid; 

(8-chloro-5-cyano-6-mefhyl-l-phenyH,3,4,9- 
te traliydropyrano[3,4-b]indol-l-yl)acetic acid; 

4-[ 1 -(carboxymethyl)-8-cliloro-5-cyano-6-methyl- 1 ,3,4,9- 
t€trahydropyrano[3,4-b]indoH-yl]benzoic acid; 

(5-bromo- 1 -ethyl-6,8-difluoro- 1 ,3,4,9-tetrahydropyrano[3,4- 
indol- 1 -yl)acetic acid; 
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(5-bromo-6,8-difluoro- 1 -propyl- 1 ,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-bromo-i-bu1yl-6,8"difluoro-l,3,4,9-tetrahydropyrano[3,4^ 

b]indoH-yl)acetic acid; 

[5-bromo-6,8-difluoro-l-(3-furyl)-l,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl]acetic acid; and 

(5-bromo-6,8-difluoro-l-isopropyH,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid. 

59. The method of Claim 38 wherein the compound is selected 

from: 

(5-cyano-l-ethyl-6,8-difluoro-l,3,4,9-tetrahydropyrano[3,4- 

b]indoH-yl)acetic acid; 

(5-cyano-6,8-difluoro-l -propyl- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

( 1 -butyl-5-cyano-6,8-difluoro-l ,3,4,9-tetrahydropy^ano[3,4- 
b]indol-l-yl)acetic acid; 

[5-cyano-6,8-difluoro-l-(3-fuiyl)-l,3,4,9- 

tetrahydropyrano[3,4-b]indoH-yl]acetic acid; 

(5-cyano-6,8-difluoro-l-isopropyH,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl)acetic acid; 

(5-bromo-6-fluoro-l,8-dimethyl-l,3,4,9- 
tetrahydropyraao[3,4-b]indol-l-yI)acetic acid; 

(5-bromo-l-ethyl-6-fluoro-8-methyl-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-bromo-6-fluoro-8-methyl-l-propyH,3,4,9- 

tetrahydropyrano[3,4-b]indoH-yl)acetic acid; 

(5-bromo-6-fluoro-l-isopropyl-8-methyl-l,3A9- 
tetrahydropyrano[3,4-b]indol-I-yl)acetic acid; 

(5-bromo-l-butyl-6-fluoro-8-methyl-l,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl)acetic acid; and 
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4-[5-bromo-l-(carbox)maethyl)-6-fluoro-8-methyl-13. 
teltrahydropyrano[3,4-b]mdol-l-yl]benzoic acid 



frc»m: 



60. The metitod of Claim 38 wherein the compound is selected 



(5-cyano-6-fluoro-l,8-dimethyl-l,3A9- 
tel|rahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-cyano-l-ethyl-6-£luoro-8-metiiyl-l,3,4,9- 
tel|rahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-cyano-6-fluoro-l-isopropyl-8-methyl-l,3,4,9- 
te^aihydropyrano[3,4-b]indoH-yl)acetic acid; 

( 1 -butyl-5-cyano-6-fluoro-8-methyl- 1 ,3 ,4,9- 
te^ahydropyrano[3,4-b3indol-l-yl)acetic acid; and 

4-[l-(carboxymethyl)-5-cyano-6-fluoro-8-methyl-l,3,4,9- 
tel rahydropyrano[3,4-b]indoH-yl]benzoic acid. 



fri^m: 



61- The method of Claim 38 wherein the compound is selected 
(5,8-^bromo-l-ethyl-l,3,4,9--tetrahydropyrano[3,4-b]indol- 



l-yl)aceticacid; 

(5,8-dibromo-l-propyl-l,3,4,9-tetrahydropyrano[3,4-b]indol- 

l'^l)acetic acid; 

(5,8-dibromo-l-isopropyH,3,4,9-tetrahydropyrano[3,4- 
b]^dol-l-yl)acetic acid; and 

(5,8-dibromo-l-butyl-l,3A9-tetrahydropyrano[3,4-b]indol- 
l-|/l)acetic acid. 



62. The method of Claim 38 wherein the compound is selected 



from: 



(5-chloro-8-fluoro-l-propyl-l,3A9-tetrahydiopyrano[3,4- 
b]lndoH-yl)acetic acid; 
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(8-fluoro-5-iodo- 1 -propyl- 1 ,3,4,9-tetrahydropyrano[3,4- 
b]indol-l-yl)acetic acid; 

(5,8-dichloro-6-methyl-l -propyl-1 ,3 A9- 
tetrahydropyrano[3,4-b]indol-l~yl)acetic acid; 

(8-chloro-5-iodo-6-methyH-propyl-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; and 

(8-fluoro-5-iodo-6-methyH-propyl-l,3A9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid. 

63. The metiiod of Claim 38 wherein the compound is selected 

from: 

(5-cyano-8-fluoro- 1 ,6-dimefliyH ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-cyano- 1 -ethyl-8-fluoro-6-methyl- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-cyano-8-fluoro-6-methyH -propyl- 1 ,3,4,9- 
tetrahydropyrano[3,4-b3indol-l-yl)acetic acid; 

(5-cyano-8-fluoro-l-isopropyl-6-methyl-l,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; and 

{5-cyano-8-fluoro-6-methyH-[(3E)-pent-3-enyl]-l,3,4,9- 
tetrahydropyrano[3,4 b]indoI-l-yi}acetic acid. 

64. The method of Claim 38 wherein the compomid is selected 

from: 

(8-Methyl-5-methylcarbamoyl- 1 -propyl- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

[8-Methyl-5-(morpholine-4-carbonyl)-l-propyH,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-Carbamoyl-8-Methyl-l-propyH ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-Dimethylcarbamoyl-8-MethyH-propyl-l,3,4,9- 

tetrahydropyrano[3,4-b]indol-l -yl)acetic acid; 
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(5-cyano-8-fluoro-3-methyl-l-propyl-l,3,4,9- 
tetraliydropyrano[3,4-b]indoH -yl)acetic acid; 

(5,8-Dichloro-4-methyH -propyH ,3 A9- 
tet rahydropyrano[3,4-b]indoH-'yl)acetic acid; 

(5,8-Dichloro-4,4~dimethyH-propyH,3,4,9- 
tet rahydropyrano[3,4-b]indoH -yl)acetic acid; 

4-Cyclobutyl-5,8-dichloro-l-propyl-13A9- 
tel rahydropyrano[3,4-b]indoH-yl)acetic acid; 

(5,8-Dichloro-9-methyH-prop>i-l,3A9- 
tetrah)^opyrano[3,4-b]indol-l-yl)acetic acid; 

(9-Allyl-5,8-dicmoro-l-propyl-13A9-tetrahydropyim 
b] ndol- 1 -yl)acetic acid; and 

(9~Ben2yl-5,8-dichloro-l-propyH,3,4,9- 
teirahydropyrano[3,4-b]indol-l-yl)acetic acid. 

65. The method of Claim 38 wherein Ri is n-propyl, (s)-sto- 
btjtyl, or cyclobutyl. 

66. The method of Claim 38 wherein the compound of the 
foimula has a ratio of R-enantiomer to S-enantiom^ of greater than 1:1. 

67. The method of Claim 38 wherein the compoxmd of the 
foimula is 100% R-enantiomer. 

68. The method of Claim 38 wherein the compound of the 
folrmula has a ratio of R-enantiomer to S-enantiomer of at least 9: 1 . 

69. The method of Claim 38 wherein the compound of the 
fobnula has a ratio of R-enantiomer to S-enantiomer of at least 8:1. 

70. The method of Claim 38 wherein the compound of the 
fobnula has a ratio of R-enantiomer to S-enantiomer of at least 7:1. 
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71. The method of claim 38 wherein the compound is selected 

from: 

(5,8-Dichloro-4,4-dimethyH-propyH,3A9- 
tetrahydropyrano[3,4-b3indol-l -yl)acetic acid; 

(4-Cyclobutyl-5,8-dichIoro-l-propyH,3,4,9- 
tetrahydropyrano[3,4~b]indoH-yl)acetic acid; 

(5,8-Dichloro-9-methyH-propyl-13A9- 
tetrahydropyrano[3,4-.b]indol-l-yl)acetic acid; 

(9-AUyl-5,8-dicWoro-l-propyl-l,3A9-tetrahydropyrano[3,4- 

b]indol-l-yl)acetic acid; 

(9-Benzyl-5,8-dichloio-l-propyl-l,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5,6-Dichloro-l-cyclobutyH,3A9-tetrahydropyrano[3,4- 

b]indoi-l-yl)acetic acid; 

(5,6-Dichloro-l-cyclopentyl-l,3,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl)acetic acid; 

(5,6-Dichloro-l-methoxymethyl-l,3A9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

[5,6-Dichloro-l-(2-methoxyethyl)-l,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl]acetic acid; 

[5,6-Dichloro-l-(3,3,3-trifluoropropyl)-l,3A9- 
tetrahydropyrano[3,4-b]indoH-yl]acetic acid; 

(6,7-Dichloro-l-propyl-l,3,4,9-tetrahydropyrano[3,4- 

b]indoH-yI)acetic acid; 

(6,7-Dichloro-l -ethoxymethyl-1 ,3,4,9-tetrahydropyrano[3,4- 

b]indol- 1 -yl)acetic acid; 

(5,8-Dichloro-l-methyl-l ,3 A9-tetrahydropyrano[3,4- 

b]indol-l-yl)acetic acid; 

(5,8"DicWoro-l-ethyl-l,3,4,9-tetrahydropyrano[3,4-b]indol- 

l-yl)acetic acid; 
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[5,8-Dichloro-l-(3-cyanopropyl)-l,3A9- 
tet rahydropyrano [3,4-b]mdol- 1 -yl)acetic acid; 

[5,8-Dichloro-l-(3,3,3-trifluoropropyl)-l,3,4,9- 
tet rahydropyrano[3,4-b]indol- 1 -yl]acetic acid; 

(5,8-Dichloro- 1 -methoxymethyl- 1 ,3,4,9- 
tet rahydropyrano[3,4-b]indoH-yl)acetic acid; 

[5,8-Dichloro-l-(2-methoxyethyl)-l,3,4,9- 
tetrahydrdpyrano[3,4-b3indoH-yl]acetic acid; 

(53-DicWoro-l-ethoxymethyl-l,3A9-tetrahydropyrano[3,4- 
b] ndol-l-yl)acetic acid; 

(5,8-Dichloro-l-me11iyl1hiomethyH ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5,8-Dichloro-l-ethylthiomethyH,3,4,9- 
te1rahydropyrano[3,4-b]indol-l-yl)acetic acid; 

[5,8-Dichloro-l-(3-butenyl)-l,3,4,9-tetrahydropyrano[3,4- 
b] indol-l-yl]acetic acid; 

(5,8-DicMoro-l-cyclopropyl-l,3,4,9-tetrahydK>pyrano[3,4- 
b] indoH-yl)acetic acid; 

(5,8-DicUoro-l-cyclobutyl-l,3,4,9-telTahydropyrano[3,4- 
b] indol-l-yl)acetic acid; 

(5,8-Dichloro- 1 -cyclopentyl- 1 ,3 ,4,9-tetrahydropyrano[3,4- 
b] indoH-yl)acetic acid; 

(5,8-Dichloro- 1 -cyclohexyl- 1 ,3,4,9-tetrahydropyrano[3,4- 
b]indol-l-yl)acetic acid; 

[5,8-Dichloro- 1 -(1 -methylpropyl)-! ,3,4,9- 
te rahydropyrano[3,4-b3indol-l-yl]acetic acid; 

(5,8-Dichloro-l-cyclopropylinethyH,3,4,9- 
te rahydropyrano[3,4-b]indol-l -yl)acetic acid; 

(5,8-Dichloro-l-cyclopentylmethyl-l ,3,4,9- 
te rahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(5-Chloro-l-cyclobutyl-8-methyl-l,3,4,9- 
te rahydrop3a:ano[3,4-b]indol- 1 -yl)acetic acid; 
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(5-Chloro-8-methyl-l-propyl-13,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl)acetic acid; 

(li?*405)-[5-Chloro-8-methyl-l-(l-methylpropyl)-l,3A9- 
tetrahydropyrano[3,4-b]mdol-l-yl]acetic acid; 

(8--Chloro-5-methyH-propyH,3A9-tetrahydropyrano[3,4- 

b]indol-l-yl)acetic acid; 

[8-Chloro~5-trifluoromethyl-l-(33,3-trifluoropropyl)- 
1 ,3,4,9-tetrahydropyrano[3,4-b]indoH-yl]acetic acid; 

(8-Chloro- 1 -methoxymethyl-5-trifluoromedhiyl- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

[8-CMoro-l-(2-me1hoxye1hyl>5-1xifluoromethyl-l,3A9- 
tetrahydropyrano[3,4-b]indoH-yl]acetic acid; 

(8-Chloro-l-ethoxymethyl-5-trifluoromethyH,3A9- 
tetrahydropyrano[3,4-b]indol- 1 -yl)acetic acid; 

(8-Chloro-l-cyclobutyl-5-trifluoromethyl-l,3A9- 
tetrahydropyrano[3,4-b]indoH-yl)acetic acid; 

(8-Fluoro-l-propyl-5-tri£IuoromethyH,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl)acetic acid; 

(l-Cyclobutyl-8-fluoro-5-1rifluoromethyl-l , 3,4,9- 
tetrahydropyrano[3,4-b]iiidol-l-yl)acetic acid; 

(l-Cyclopentyl-8-fluoro-5-trifluoromethyl -1,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl)ace1ic acid; 

[5,8-bis(trifluoromethyl)-l-propyl-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(8-Methyl- 1 -propyl-5-trifluoromethyl- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(8-Methyl-l-butyl-5-trifluoiomethyl-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(l-Cyclopropyl-8-me11iyl-5-trifluoromethyl-l,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl)acetic acid; 

(l-Cyclobutyl-8-me1hyl-5-trifluoromeliiyl-l,3, 
tetrahydropyrano[3,4-b]indoH-yl)acetic acid; 
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(8-Cyano-l-propyl-5-trifluoromethyl-l,3,4,9- 
te|rahydropyrano[3,4-b]indoH-yl)acetic acid; 

(8-Cyano-l-cyclobutyl-5-trifluoromethyl-l,3,4,9- 
te rahydropyrano[3,4~b]indoH-yl)acetic acid; 

(li?*, 1 OiS)-[8-Atnuiocarbonyl-l -( 1 -methylpropyl)-5- 
trifluorome1hyl-l,3,4,9-tetrahydropyrano[3,4-b]indol-l-yl]ace acid; 

(li?*40iS)-[8-Cyano-l-(l-methylpropyl)-5-trifluorome1h^^ 
1,3 A9-telTahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[5-Oyano-8-methyl-l -(333-lxifluoro^^ 
te rahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(5-Cyaao-l-me1hoxymethyl-8-methyl-l,3,4,9- 
tetrahydropyrano[3,4-b]indoH-yl)acetic acid; 

(5-Cyano-l-methylthiomethyl-8-methyH ,3 A9- 
te rahydropyrano[3,4-b]indol-l -yl)acetic acid; 

(5-Cyano- 1 -cyclopropyl-8-methyl- 1 ,3,4,9- 
te xahydropyrano[3,4-b]indoH-yl)acetic acid; 

(5-Cyano-l-cyclobutyl-8-methyl-l,3,4,9- 
terahydropyrano[3,4-b]indoH-yl)acetic acid; 

(li?H5-Cyano-l-cyclobutyl-8-methyl-l,3A9- 
texahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(15)-(5-Cyano-l-cyclobutyl~8-methyH,3,4,9- 
te|xahydropyrano[3,4-b]indol- 1 -yl)acetic acid; 

(5-Cyano-l-cyclopentyl-8-inethLyH,3,4,9- 
te xahydropyrano[3,4-b]indoH-yl)acetic acid; 

(5 -Cyano- 1 -cyclopentykaethyl-8-methyl- 1 ,3,4,9- 
telrahydropyrano[3,4-b]indoH-yi)acetic acid; 

(lie*,105*H5-Cyano-8-methyl-l-(l-methylpropyl)-l,3,4,9- 
tetrahydropyrano[3,4-b]iiidol-l-yl]acetic acid; 

(li2*,10i?*>[5-Cyano-8-methyH-(l-methylpropyl>l,3,4,9- 
te brahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(li2*,105)-[5-Cyano-8-methyH-(l-methylpropyl)-l,3A9- 
tetrahydropyrano[3,4-b]indoH-yl]acetic acid; 
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(li?a0iS)-[5-Cyano-8-methyl-l-(l-methylpropyI)-l,3A9- 
tetrahydropyrano[3,4-b]mdol-l-yl]acetic acid; 

(15'J05)-[5-Cyano-8-methyl-l-(l-methylpropyl)-l,3,4,9-- 
tetrahydropyrano[3,4-b]indoH-yl]acetic acid; 

[5-Cyano-l-(l-ethylethyl>8-methyH,3A9- 

tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(5-Cyano-8-ethyH-propyl-l,3,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl)acetic acid; 

(1 -Butyl-5-cyano-8-ethyl-l 3 A9-tetrahydropyr^ 

b]indol-l-yl)acetic acid; 

[5-Cyano-8-(l-methylethyl)-l-propyl-l,3A9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(8-Methyl-5-m1xo-l-propyl-13A9-tetrahydropyrano[3,4- 

b]indoH-yl)acetic acid; 

(l-Cyclobutyl-8-methyl-5-nitro -1,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(li{*,10iS)-[8-Methyl-lKl-methylpropyl)-5-nitro-l,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[5-C3^o-8-fluoro-l<3,3,3-1rifluoropro^ 
tetrahydropyrano[3,4-b]indoH-yl]acetic acid; 

[l-(3-butenyl)-5-cyano-8-fluoro-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l -yl]acetic acid; 

(5-Cyano-8-fluoro-l-niethoxymethyl-l,3,4,9- 

tetrahydropyrano[3,4-b]indol- 1 -yl)acetic acid; 

[5-Cyano-8-fluoro-l~(2-methoxyethyl)-l,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(5-Cyaao-8-fluoro-l-methylthiomethyl-l,3,4,9- 

tetrahydropyrano[3,4-b]indol-l-yi)acetic acid; 

(5-Cyano-l-cyclopropyl-8-fluoro-l,3,4,9- 
tetrahydropyraao[3,4-b]indol-l-yl)acetic acid; 

(5-Cyano-l-cyclobutyl-8~fluoro-l,3A9- 
tetrahydropyrano[3,4-b]indol-l-yl)acetic acid; 
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(S-Cyano-l -cyclopentyl-S-fluoro- 1 ,3 A9- 
teirahydropyrano[3,4-b]indoH-yl)acetic acid; 

(5-Cyano- 1 -cyclohexyl-S-fluoro-l ,3,4,9- 
te1 rahydropyraiio[3,4-b]indoH -yl)acetic acid; 

(5 -Cyano- 1 -cyclopentylmethyl-8-fluoro- 1 ,3 ,4,9- 
te irahydropyrano[3,4-b]indoH-yl)acetic acid; 

[5-Cyano-l-(l-ethylethyl)-8-fluoro-l,3,4,9- 
teirahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(li?*,10i?*)-[5-Cyano-8-fluoro-l-(l-methylpropyl)-l,3,4,9» 
teirahydropyrano[3,4-b]indoH-yl]acetic acid; 

(li?*,10iS*H5-Cyano-8-fluoro-l-(l-methylpropyl)-l,3,4,9- 
tei rahydropyrano[3,4-b]indoH-yl]acetic acid; 

(li?*, 1 05)-[5-Cyano-8-fluoro-l -(1 -mettiylpropyl)- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indol- 1 -yl] acetic acid; 

(li?,10iS)-[5-Cyano-8-fluoro--l-(l-methylpropyl)-l,3,4,9- 
tei rahydropyrano[3,4-b]indoH-yl]acetic acid; 

(liS,10iS)-[5-Cyano-8-fluoro-l-(l-methylpropyl)-l,3,4,9- 
teirahydropyrano[3,4-b]indoH-yl]acetic acid; 

(5-Cyano-l-cyclobutyl-6-fluoro-8-methyH,3,4,9- 
tei rahydropyrano[3,4-b]indoH-yl)acetic acid; 

(li?*,105)-[5-Cyano-6-fluoro-8-methyl-l-(l-methylpropyl)- 
1,: J,4,9-tetrahydropyrano[3,4-b]iiidoH-yl]acetic acid; 

\ (li?,105)-[5-Cyano-6-fluoro-8-methyi-l-(l^et^^ 
l,:5,4,9-tetrahydropyrano[3,4-b]indoH-yl]acetic acid; 

(15:,10iS)-[5-Cyano-6-fluoro-8-me1h^yl-l-(l-methylpropyl)- 
1,: $,4,9-tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(8-Chloro-5-cyario-l-propyl-l,3,4,9-tetrahydropyrano[3,4- 
b] indoU -yl)acetic acid; 

(lif)-(8-Chloro-5-cyano-l-propyH,3,4,9- 
tei rahydropyrano[3,4-b]indol-l-yl)acetic acid; 

(15)-(8-Chloro-5-cyano-l-propyl-l,3,4,9- 
teirahydropyraao[3,4-b]indol-l-yl)acetic acid; 
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(li?*a05)-[8-ailoro-5-cyano-l-(l--niethylethyl)-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(lifa0iS)-[8-ailoro-5-cyano-l-(l-methylethyl)-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(15405)-[8-Chloro-5-cyano-l-(l-methylethyl>l,3A9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

(8-Chloro-5-cyano- 1 -cyclobutyl- 1 ,3 A9- 
tetrahydropyrano[3,4-b]mdoH-yl)acetic acid; 

(5,6-Dichloro-l-piX)pyl-l,3A9-tetrahydropyrano[3,4- 
b]indol-l-yl)carboxylic acid; and 

(5,8-IMcUoro-l-propyl-l,3A9-tetrahydropyi:ano[3,4- 
b]indol-l-yl)carboxylic acid. 

72. The method of Claim 38 wherein the compound is selected 

jQrom: 

(5,6-Dichloro-l-propyH,3A9-tetrahydropyrano[3,4- 
b]indol-l"yl)carboxylic acid; 



(5,8-Dichloro- 1-propyl- 1 ,3 A9-tetrahydropyrano[3,4- 
b]indoH -yl)carboxylic acid; 

5-CMoro-8-methyl-l-propyl-l,3A9-tetrahydiopyrano[3,4- 
b]indol-l-yl)carboxylic acid; 

8-Chloro-5-trifluoromethyl-l-propyl-l,3A9- 
tetrahydropyrano[3,4-b]indoH-yl)carboxylic acid; 

8-Fluoro-5-trifluoromethyl-l-propyH,3A9- 
tetrahydropyrano[3,4-b]indol"l-yl)carboxylic acid; 

5-Trifluorome1hyl-8-me1hyl-l-propyl-l,3A9- 
tetiahydropyrano[3,4-b]indol-l--yl)carboxylic acid; 

5-Cyano-8-methyH -propyl-! , 3,4,9-tetrahydropyrano[3,4- 

b]indol-l-yl)carboxylic acid; 

(liJ* 10ay*)-[5-Cyano-8-methyM-(l-methylpropyl)-l,3A9- 
tetrahydropyrano[3 Ab]indol-l-yl]carboxylic acid; 
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(li?*,10i?*>[5-Cyano-8-methyH-(l-methylpropyl)-l,3A9- 
tetrahydropyrano[3,4-b]indol"l-yl]carboxylic acid; 

[5-Cyano-8-methyl-l "(3-methylpropyl>l ,3 A9- 
te rahydropyrano[3,4-b]indoH-yl]carboxylic acid; 

(5-Cyano-l-cyclobutyl-8-methyH,3A9- 
te rahydropyrano[3,4-b]indol-l-'yl)carboxylic acid; 

(5-Cyano-6-fluoro-8-methyH -propyl-! ,3 A9- 
te rahydropyraiio[3,4-b]indol-l-yl)carboxylic acid; 

(5-Cyano-8-e1iiyl-l-propyl-13A9-tetrahydropyraiioi3,4- 
b; indol-1 -yl)carboxylic acid; 

(8-Chloro-5-cyano-l-propyH ,3,4,9-tetrahydropyrano[3,4- 
b] indoH-yl)carboxylic acid; 

(5-Cyano-8-fluoro-l -propyl- 1 ,3,4,9-tetrahydropyrano[3,4- 
b|uidoH-yl)carboxylic acid; 

(li?H5-Cyano-8-fluoro-l-propyl-l,3A9- 
te)Tahydropyrano[3,4-b]indoH-yl)carboxylic acid; 

(IS)- (5-Cyano-8-fluoro-l-propyl-l,3 A9- 
te^raliydropyrano[3,4-b]indoH-yl)carboxylic acid; 

(l-Butyl-5-cyano-8-fluoro-l,3A9-tetrahydropyrano[3,4- 
bJindol-l-yl)carboxylic acid; 

[l-(3-Butenyl)-5-cyano-8-fluoro-l,3A9- 
tejtrahydropyrano[3 Ab]indol- 1 -yl]carboxylic acid; 

[5-Cyano-8-fluoro-l-(3-methylpropyl)-l,3A9- 
te|xahydropyrano[3,4-b]indoH-yl3carboxylic acid; 

(li?*,105*)-[5-Cyano-8-fluoro-l-(l-methylpropyl)-l,3A9- 
te|xahydropyrano[3,4-l>]indol- 1 -yl]carboxylic acid; 

(li?*,10i2*)-[5-Oyano-8-fluoro-l-(l-methylpropyl>l,3A9- 
tetrahydropyrano[3,4-b]indol-l-yl]carboxylic acid; 

(5-Cyano-l-cyclopentyl-8-fluoro-l,3A9- 
te^rahydropyrano[3,4-b]indoH-yl)carboxylic acid; 

(5-Cyano-l-cyclohexyl-8-fluoro-l,3A9- 
tetrahydropyrano[3,4-b]indol-l-yl)carboxylic acid; 
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(8-Fluoro-5-nitro- 1 -propyl- 1 ,3,4,9-tetrahydropyrano[3 ,4- 

b]indol- 1 -yl)carboxylic acid; 

l-carboxyniefliyl-5-cyano-8-methyl-l-propyl-l,3,4,9 
tetrahydro-pyraiio[3,4-b]indole-7-carboxylic acid; 

(5-cyano-8-methyH-propyl-7-propylcarbatnoyl-l,3,4,9- 
tetrahydro-pyrano[3,4-b]indol-l-yl)-acetic acid; 

(5-cyano-7-isopropylcarbamoyl-8-methyl-l-propyH ,3,4,9- 
tetrahydro-pyrano[3 ,4-b]indol- 1 -yl)-acetic acid; 

[5-cyano-7-(4,4-dimethyl-butylcarbamoyl)-8-methyl-l- 
propyH,3,4,9-tetrahydro-pyrano[3,4-b]indol-l-yl]-acetic acid; 

(5-cyano-8-methyl"7-methylcarbamoyl-l-propyl-l,3,4,9- 
tetrahydro-pyrano[3,4-b]indoH-yl)-acetic acid; 

(5-cyano-8-methyl-7-dime1hylcarbamoyl-l-propyl"'l,3,4,9- 
tetrahydro-pyrano[3,4-b]indoH-yl)-acetic acid; 

(5-cyano-8-methyl-7-propoxy-l-propyH,3,4,9-tetrahydro- 
pyratto[3,4-b]indol-l-yl)-acetic acid; 

(lR)-(5-cyano-8-methyl-7-propoxy-l-propyH,3,4,9- 
tetrahydro-pyraQo[3,4-b]indol-l-yl)-acetic acid; 

(lS)-(5-cyano-8-methyl-7-propoxy-l-propyH ,3,4,9- 
tetrahydro-pyrano[3,4-b]indoH-yl)-acetic acid; 

(5-cyano-7-ethoxy-8-methyl-l-propyl-l,3,4,9-tetrahydro- 
pyrano[3,4-b]indol-l-yl)-acetic acid; 

(5-cyano-7-methoxy-8-methyl-l-propyl-l,3,4,9-tetrahydro- 
pyrano[3,4-b]iBdol-l-yl)-acetic acid; 

(5-cyaao-7-isopropoxy-8-methyl-l-propyl-l,3,4,9-tetrahydro- 
pyrano[3,4-b]indoH-yl)-acetic acid; 

(7-butoxy-5-cyano-8-methyl-l-propyl- 1 ,3,4,9-tetrahydro- 
pyrano[3,4-b]indol-l-yl)-acetic acid; 

[5-cyano-7-(3,3-dimethyl-butoxy)-8-methyl-l-propy- 
1 ,3,4,9-tetrahydro-pyrano[3,4-b)indoH -yl]-acetic acid; 

[5-cyano-7-(3-fluoro-beiizyloxy)-8-methyl-l-propyl-l,3,4,9- 
tetrahydro-pyrano[3,4-b]indol-l-yl]-acetic acid; 
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(7-benzyloxy~5-cyano-S-methyH-propyH,394,9-tetrahydro- 
py^ano[3,4-b]indol-l-yl)-acetic acid; 

[5-cyano-7-(2-fluoro-ethoxy)-8-methyl-l-propyl-l,3,4,9- 
tel|rahydro-pyrano[3,4-b]indoH-yl]-acetic acid; and 

[5 -cyano-7-(3-fluoro-propoxy)-8-methyl- 1 -propyl- 1 ,3 ,4,9- 
te1^ahydro-pyrano[3,4-b]indoH-yl]-acetic acid. 

73. The method of Claim 38 comprising a compound of the 
formula: 




^OH 



se :-butyl; 



carbon, F, CI, or CN; 



th< areof . 



Rio Ri 
wherein 

RiisH; 

R2 is H, a strai^t chain alkyl of 1 to 4 carbon atoms, or a 
Rs-ReareH; 

R? - Rio ar© independently H, a straight chain alkyl of 1 to 3 
YisCH2;or 

a crystalline form or a pharmaceutically acceptable salt 



74. The method of Claim 73 wherein flie compound is selected 



from: 



[(R)-5-cyano-8-methyM-propyl-l,3,4,9- 
tetahydropyrano[3,4-b]indol-l-yl]acetic acid; 
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[(R)-5-cyano-8-fluoro-l-propyH ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid; 

[(R)-5,8-dichloro-l-propyl-l,3,4,9-tetrahydropyrano[3,4-^^ 
yljacetic acid; and 

[(R)-5-cyano-6-fluoro-8-methyl- 1 -propyl- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid. 

75. The method of claim 1 wherein R2 is a sec-butyl group. 

76. The method according to claim 75 wherein said sec-bulyl 
group has an S to R configuration ratio of 1:1. 

77. The method of claim 75 wherein said sec-butyl group has an 
S to R configuration ratio of at least 7: 1 . 

78. The method of claim 75 wherein said sec-butyl group has an 
S to R configuration ratio of at least 8:1. 

79. The method of claim 75 wherem said sec-butyl group has an 
S to R configuration ratio of at least 9:1. 

80. The method of claim 75 wherem said sec-butyl group has a 
100% S configuration. 

81. The method of claim 38 wherein R2 is a sec-butyl group. 

82. The method according to claim 81 wherein said sec-butyl 
group has an S to R configuration ratio of 1:1. 

83. The method of claim 81 wherein said sec-butyl group has an 
S to R configuration ratio of at least 7:1. 
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84. The method of claim 81 wherein said sec-butyl group has an 
o R configuration ratio of at least 8:1. 

85. The method of claim 81 wherein said sec-butyl group has an 
0 R configuration ratio of at least 9:1. 

86. The method of claim 81 wherein said sec-butyl group has a 
lCjO% S configuration. 

87. A method of treating or preventing a Hepatitis C viral 
infection in a mammal comprising providing the mammal with an effective amount 
of at least one pharmaceutical composition, wherein the at least one pharmaceutical 
cc imposition iacludes a compound of a formula: 




^1 Ra OH 



wherein: 

Ri is H, a straight chain alkyl of 1 to 8 caifoon atoms, a 
bibnched alkyl of 3 to 12 carbon atoms, a cycloaBcyl of 3 to 12 carbon atoms, an 
al cenyl of 2 to 7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, or an arylalkyl or 
a4 alkylaryl of 7 to 12 carbon atoms; 

R2 is H, a straight chain aUcyl of 1 to 12 carbon atoms, a 
biknched alkyl of 3 to 12 carbon atoms, a cycloalkyl of 3 to 12 carbon atoms, an 
al cenyl of 2 to 7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, an aUcoxyalkyl of 
to 12 carbon atoms, an arylalkyl or alkylaryl of 7 to 12 carbon atoms, a 
cjlanoalkyl of 1 to 8 carbon atoms, an alkylthioalkyl of 2 to 16 carbon atoms, a 
cj cloalkyl-alkyl of 4 to 24 carbon atoms, a substituted or unsubstituted aryl, or a 
h(teroaryl; 
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R3 - R6 are independently H, a straight chain alkyl of 1 to 8 
carbon atoms, a branched alkyl of 3 to 12 carbon atoms, a cycloalkyl of 3 to 12 
carbon atoms, an alkenyl of 2 to 7 carbon atoms, a substituted or unsubstituted aryl, 
furanybnethyl, arylalkyl or alkylaryl of 7 to 12 carbon atoms, aDcynyl of 2 to 7 
carbon atoms, or R5 and R6 together with the ring carbon atom to which they are 
attached form a carbonyl group; 

R7 - Rio are independently H, a straight chain alkyl of 1 to 8 
carbon atoms, a branched alkyl of 3 to 12 carbons atoms, a cycloaUcyl of 3 to 12 
carbon atoms, an alkenyl of 2 to 7 carbon atoms, a substituted or unsubstituted aryl, 
a substituted or unsubstituted heteroaryl, furanyhnefliyl, arylalkyl or alkylaryl of 7 
to 12 carbon atoms, alkynyl of 2 to 7 carbon atoms, phenylalkynyl, alkoxy of 1 to 8 
carbon atoms, arylalkoxy of 7 to 12 carbon atoms, fluoroalkoxy of 1 to 12 carbon 
atoms, alkylthio of 1 to 8 carbon atoms, trifluoromethoxy, trifluoroethoxy, 
trifluoromethylthio, trifluoroethylthio, acyl of 1 to 7 carbon atoms, COOH, COO- 
alkyl, CONR11R12, F, CI, Br, I, CN, CF3, NO2, alkylsulfinyl of 1 to 8 carbon atoms, 
alkylsulfonyl of 1 to 6 carbon atoms, pyrrolidinyl, or thiazolidinyl; 

Rii - R12 are independently H, straight chain alkyl of 1 to 8 
carbon atoms, branched alkyl of 3 to 12 carbon atoms, cycloalkyl of 3 to 12 caibon 
atoms, a substituted or unsubstituted aryl or heteroaryl; 

Y is abond, CH2, CH2CH2, aryl, or R2 and Y together with the ring 
carbon atom to which they are attached form a spirocyclic cycloalkyl ring of 3 to 8 
carbon atoms; and 

a pharmaceutically acceptable carrier. 

88. The method of Claim 87, further comprising providing the 
mammal with an effective amount of at least one biologically active agent. 

89. The metihod of Claim 88, wherein the at least one 
biologically active agent is provided prior to tihe at least one pharmaceutical 
composition, concurrently with the at least one pharmaceutical composition or after 
the at least one pharmaceutical composition. 
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90. The method of Claim 87, 88 or 89, wherein the compoxmd is 
crystalline form or a pharmaceutically acceptable salt thereof. 

91. The method of Claim 88, wherein the at least one 
btologically active agent is selected from the group consisting of interferon, a 
pegylated interferon, ribavirin, protease inhibitors, polymerase inhibitors, small 
interfering RNA compounds, anti-sense compounds, nucleotide analogs, 
nucleoside analogs, immunoglobulins, immunomodulators, hepatoprotectants, anti- 
inflammatory agents, antibiotics, antivirals, and anti-infective compounds. 

92. The method of Claim 91, wherein the at least one 
biologically active agent is a pegylated interferon. 

93. The method of Claim 92, wherein the pegylated interferon is 
a| pegylated Interferon-alpha and the compoimd is 

[(R)-5-cyano-8-methyl-l-propyH,3,4,9- 
t^trahydropyrano[3,4-b]indoH-yl]acetic acid, 

94. The method of Claim 92, wherein the pegylated interferon is 
alpegylated interferon-alpha and the compound is 

[(R)-5-cyano-6-fluoro-8-methyl- 1 -propyl- 1 ,3,4,9- 
t4trahydropyrano[3,4-b]indol-l-yl] acetic acid. 

95. A method of treating or preventing a Hepatitis C viral 
ii^ection in a mammal comprising 

providing the mammal with an effective amount of at least 
ohe pharmaceutical composition, wherein the at least one pharmaceutical 
c imposition includes a compoimd of a formula: 
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wherein: 

Ri is H, a straight chain alkyl of 1 to 6 carbon atoms, a 
branched alkyl of 3 to 10 carbon atoms, a cycloalkyl of 3 to 10 carbon atoms, aa 
alkenyl of 2 to 7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, or an arylalkyl of 
7 to 12 carbon atoms; 

R2 is H, a straight chain alkyl of 1 to 12 caibon atoms, a 
branched alkyl of 3 to 10 carbon atoms, a cycloalkyl of 3 to 10 carbon atoms, an 
alkenyl of 2 to 7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, an alkoxyalkyl of 
2 to 12 carbon atoms, an arylalkyl of 7 to 12 carbon atoms, an nnsubstituted aryl or 
an aryl substituted with one to four groups, or heteroaryl; 

R3 - R6 are independently H, a straight chain alkyl of 1 to 6 
carbon atoms, a branched aLcyl of 3 to 10 carbons atoms, a cycloalkyl of 3 to 10 
carbon atoms, an alkenyl of 2 to 7 carbon atoms, an imsubstituted aryl or an aryl 
substituted with one to four groups, fiiranylmethyl, an arylalkyl of 7 to 12 carbon 
atoms, an alkynyl of 2 to 7 carbon atoms, or R5 and R^ togeflier with the ring 
carbon atom to which they are attached form a carbonyl group; 

R7 - Rio are independently H, a straight chain alkyl of 1 to 6 
carbon atoms, a branched alkjd of 3 to 10 carbons atoms, a cycloalkyl of 3 to 10 
carbon atoms, an alkenyl of 2 to 7 carbon atoms, an imsubstituted aryl or an aryl 
substituted with one to four groups, an nnsubstituted het^oaryl or a heteroaryl 
substituted with one to three groups, furanyhnethyl, an arylalkyl of 7 to 12 carbon 
atoms, an alkenyl of 2 to 7 carbon atoms, phenylalkynyl, an alkoxy of 1 to 6 carbon 
atoms, an arylaUcoxy of 7 to 12 carbon atoms, a fluoroaUcoxy of 1 to 12 carbon 
atoms, an alkylthio of 1 to 6 carbon atoms, trifluoromethoxy, trifluoroethoxy, 
trifluoromethylthio, trifluoroethylthio, an acyl of 1 to 7 carbon atoms, a carboxy 
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gtoup, CONR11R12, F, CI, Br, I, CN, CF3, NO2, an alkylsuffinyl of 1 to 6 carbon 
atoms, an alkylsulfonyl of 1 to 6 carbon atoms; 

Rii — R12 are independently H, a straight chain alkyl of 1 to 
carbon atoms, a branched alkyl of 3 to 10 carbon atoms, a cycloalkyl of 3 to 10 
cjurbon atoms, an aryl substituted with one to four groups, an unsubstituted 
h 5teroaryl or a heteroaryl substituted with one to three groups; 

Y is CH2, CH2CH2, or aiyl; and 
a phaimaceutically acceptable carrier. 

96. The method of Claim 95, further comprising providing the 
njiammal with an effective amount of at least one biologically active agent. 

97. The method of Claim 96, wherein the at least one 
biologically active agent is provided prior to the at least one pharmaceutical 
c >mposition, concurrently with the at least one pharmaceutical composition or after 
tHe at least one pharmaceutical composition. 

98. The method of Claim 95, 96 or 97, wherein the compound is 
crystalline form or a pharmaceutically acceptable salt thereof. 

99. The method of Claim 96, wherein the at least one 
biologically active agent is selected from the group consisting of interferon, a 
pegylated interferon, ribavirin, protease inhibitors, polymerase inhibitors, small 
interfering RNA compoxmds, anti-sense compounds, nucleotide analogs, 
nucleoside analogs, immtmoglobulins, immunomodulators, hepatoprotectants, anti- 
h iflammatory agents, antibiotics, antivirals, and anti-infective compoimds. 

100. The method of Claim 99, wherein the at least one 
biologically active agent is a pegylated interferon. 

101. The method of Claim 100, wherein the pegylated interferon 
ik a pegylated interferon-alpha and the compoimd is 
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[(R)-5-cyano-8-methyl-l-propyl-l,3,4,9- 
tetrahydropyrano[3,4-b]mdol-l-yl]acetic acid. 



102. The method of Claim 100, wherein the pegylated interferon 
is a pegylated interferon-alpha and the compound is 

[(R)-5-cyano-6-fluorO"8-methyl-l-propyl-l,3A9- 
tetrahydropyrano[3,4-b]indol-l-yl] acetic acid. 

103. A method of treating or preventing a Hepatitis C viral 
infection in a mammal comprising providing the mammal with an effective amount 
of at least one pharmaceutical composition, wherein the at least one pharmaceutical 
composition includes a compound of a formula 




wherein: 
Ri is H; 

R2 is H, or a straight chain alkyl of 1 to 4 carbon atoms; 
R3-R6areH; 

R7 - Rio are independently H, a straight chain alkyl of 1 to 3 

carbon, F, CI, or CN; 

Y is CH2; and 

a pharmaceutically acceptable carrier. 

104. The method of Claim 103, further comprising providing the 
mammal with an affective amount of at least one biologically active agent 

105. The method of Claim 104, wherein the at least one 
biologically active agent is provided prior to the at least one pharmaceutical 
composition, concurrently with the at least one pharmaceutical composition or after 
the at least one pharmaceutical composition. 
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106. The method of Claims 103, 104 or 105, wherein the 
c|ompound is a crystalUne form or a pharmaceutically acceptable salt thereof. 

107. The method of Claim 104, wherein the at least one 
tliologically active agent is selected from the group consisting of interferon, a 
pegylated interferon, ribavirin, protease inhibitors, polymerase inhibitors, small 
iiterfering RNA compomids, anti-sense compoimds, nucleotide analogs, 
nucleoside analogs, immimoglobuUns, immunomodulators, hepatoprotectants, anti- 
inflammatory agents, antibiotics, antivirals, and anti-infective compounds. 

108. The method of Claim 107, wherein the at least one 
l|iologically active agent is a pegylated interferon. 

109. The method of Claim 108, wherein the pegylated interferon 
ik a pegylated interferon-alpha and the compound is [(R)-5-cyano-8-methyl-l- 
ijropyH ,3,4,9-tetrahydropyrano[3,4-b]indol-l -yljacetic acid, 

110. The method of Claim 108, wherein liie pegylated interferon 
i^ a pegylated interferon-alpha and the compound is 

[(R)-5-cyano-6-fluoro-8-methyl- 1 -propyl- 1 ,3 ,4,9- 
t^trahydropyrano[3,4-b]indol-l-yl] acetic acid. 

111. A method of inhibiting replication of a Hepatitis C vims 
cbmprising contacting the Hepatitis C virus with an ejBFective amount of at least one 
I haimaceutical composition, wherein the at least one pharmaceutical composition 
i icludes a compound of a formula: 



I: 
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Rio Ri R2 ^OH 



wherein: 

Ri is H, a straight chain alkyl of 1 to 8 carbon atoms, a 
branched alkyl of 3 to 12 carbon atoms, a cycloalkyl of 3 to 12 carbon atoms, an 
alkenyl of 2 to 7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, or an arylalkyl or 
an alkylaryl of 7 to 12 carbon atonfis; 

R2 is H, a straight chain alkyl of 1 to 12 carbon atoms, a 
branched aliyl of 3 to 12 carbon atoms, a cycloalkyl of 3 to 12 carbon atoms, an 
alkenyl of 2 to 7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, an alkoxyalkyl of 
2 to 12 carbon atoms, an arylalkyl or alkylaiyl of 7 to 12 carbon atoms, a 
cyanoalkyl of 1 to 8 carbon atoms, an alkylthioalkyl of 2 to 16 carbon atoms, a 
cycloalkyl-alkyl of 4 to 24 carbon atoms, a substituted or unsubstituted aiyl, or a 
heteroaryl; 

R3 - Ra are independently H, a straight chain alkyl of 1 to 8 
carbon atoms, a branched alkyl of 3 to 12 carbon atoms, a cycloalkyl of 3 to 12 
carbon atoms, an alkenyl of 2 to 7 carbon atoms, a substituted or unsubstituted aryl, 
fiiranylmethyl, arylalkyl or alkylaryl of 7 to 12 caxbon atoms, alkynyl of 2 to 7 
carbon atoms, or R5 and Re together with the ring carbon atom to which they are 
attached form a carbonyl group; 

R7 - Rio are independently H, a straight chain alkyl of 1 to 8 
carbon atoms, a branched alkyl of 3 to 12 carbons atoms, a cycloalkyl of 3 to 12 
carbon atoms, an alkenyl of 2 to 7 carbon atoms, a substituted or unsubstituted aryl, 
a substituted or unsubstituted heteroaryl, fiiranylmethyl, arylalkyl or alkylaryl of 7 
to 12 carbon atoms, alkynyl of 2 to 7 carbon atoms, phenylalkynyl, alkoxy of 1 to 8 
carbon atoms, arylalkoxy of 7 to 12 carbon atoms, fluoroalkoxy of 1 to 12 carbon 
atoms, alkylthio of 1 to 8 carbon atoms, trifluoromethoxy, trifluoroethoxy, 
trifluoromethylthio, trifluoroethylthio, acyl of 1 to 7 carbon atoms, COOH, COO- 
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alkyl, CONRnRi2, F, CI, Br, I, CN, CF3, NO2, alkylsulfinyl of 1 to 8 carbon atoms, 
a kylsulfonyl of 1 to 6 carbon atoms, pyrrolidinyl, or thiazolidinyl; 

Rn - R12 are independently H, straight chain alkyl of 1 to 8 
cjU*bon atoms, branched alkyl of 3 to 12 carbon atoms, cycloalkyl of 3 to 12 carbon 
ai oms, a substituted or xmsubstituted aryl or heteroaryl; 

Y is a bond, CH2, CH2CH2, aryl, or R2 and Y together with 
HiC ring carbon atom to which they are attached may additionally form a spirocyclic 
c; ^cloalkyl ring of 3 to 8 carbon atoms; and 

a pharmaceutically acceptable carrier. 

1 12. The method of Claim 111, fiirther comprising contacting the 
I: epatitis C virus with an aflFective amount of at least one biologically active agent. 

113. The method of Claim 112, wherein the at least one 
biologically active agent is provided prior to the at least one pharmaceutical 
c imposition, concurrently with the at least one pharmaceutical composition or after 
tine at least one pharmaceutical composition. 

114. The method of Claims 111, 112 or 113, wherein the 
cjsmpound is a crj^talline fomi or a pharmaceutically acceptable salt thereof. 

115. The method of Claim 112, wherein the at least one 
biologically active agent is selected from the group consisting of interferon, a 
pegylated interferon, ribavirin, protease inhibitors, polymerase inhibitors, small 
interfering RNA compounds, anti-sense compounds, nucleotide analogs, 
nucleoside analogs, immunoglobulins, immunomodulators, hepatoprotectants, anti- 
inflammatory agents, antibiotics, antivirals, and anti-infective compounds. 

116. The method of Claim 115, wherein the at least one 
biologically active agent is a pegylated interferon. 
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117. The method of Claim 1 16, wherein the pegylated interferon 
is a pegylated interferon-alpha and the compoimd is [(R)-5-cyano-8-methyl-l- 
propyl-1 ,3,4,9-tetrahydropyrano[3,4-b]indol-l-yl]acetic acid. 

1 18. The method of Claim 1 16, wherein the pegylated uiterferon 
is a pegylated interferon-alpha and the compound is 

[(R)-5-cyano-6-fluoro-8-methyl-l -propyl-1 ,3,4,9- 
tetrahydropyrano[3,4-b3indoH-yl] acetic acid. 



comprising contacting the Hepatitis C vims with an effective amount of at least one 
pharmaceutical composition, wherein the at least one pharmaceutical composition 
includes a compoimd of a formula: 



wherein: 

Ri is H, a straight chain alkyl of 1 to 6 carbon atoms, a 
branched alkyl of 3 to 10 carbon atoms, a cycloalkyl of 3 to 10 carbon atoms, an 
alkenyl of 2 to 7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, or an arylalkyl of 
7 to 12 carbon atoms; 

Ra is H, a straight chain alkyl of 1 to 12 carbon atoms, a 
branched alkyl of 3 to 10 carbon atoms, a cycloalkyl of 3 to 10 carbon atoms, an 
alkenyl of 2 to 7 carbon atoms, an alkynyl of 2 to 7 carbon atoms, an alkoxyalkyl of 
2 to 12 carbon atoms, an arylalkyl of 7 to 12 carbon atoms, an unsubstituted aryl or 
an aryl substituted with one to four groups, or heteroaryl; 

R3 - R6 are independently H, a straight chain alkyl of 1 to 6 
carbon atoms, a branched alkyl of 3 to 10 carbons atoms, a cycloalkyl of 3 to 10 
carbon atoms, an alkenyl of 2 to 7 caibon atoms, an unsubstituted aryl or an aryl 



119. A method of inhibiting replication of a Hepatitis C virus 
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substituted with one to four groups, furanyhnethyl, an arylalkyl of 7 to 12 carbon 
at 3ms, an alkynyl of 2 to 7 carbon atoms, or R5 and Re togetfier with the ring 
ca rbon atom to which they are attached form a carbonyl group; 

R7 - Rio are independently H, a straight chain alkyl of 1 to 6 
cairbon atoms, a branched alkyl of 3 to 10 carbons atoms, a cycloalkyl of 3 to 10 
csrbon atoms, an alkenyl of 2 to 7 carbon atoms, an unsubstituted aryl or an aryl 
stbstituted with one to four groups, an unsubstituted heteroaryl or a heteroaryl 
si bstituted with one to three groups, furanylmethyl, an arylalkyl of 7 to 12 carbon 
atoms, an alkynyl of 2 to 7 carbon atoms, phenylalkynyl, an alkoxy of 1 to 6 carbon 
atams, an arylalkoxy of 7 to 12 carbon atoms, a fluoroalkoxy of 1 to 12 carbon 
at[>ms, an alkylthio of 1 to 6 carbon atoms, trifluoromethoxy, trifluoroethoxy, 
tr fluoromethylthio, trifluoroethylfhio, an acyl of 1 to 7 carbon atoms, a carboxy 
gionp, CONRnRi2, F, CI, Br, I, CN, CF3, NO2, an alkylsulfinyl of 1 to 6 carbon 
alpms, an alkylsulfonyl of 1 to 6 carbon atoms; 

Ru - R12 are independently H, a straight chain alkyl of 1 to 
carbon atoms, a branched aDcyl of 3 to 10 carbon atonas, a cycloalkyl of 3 to 10 
cjrbon atoms, an aryl substituted with one to four groups, an unsubstituted 
hi jteroaryl or a heteroaryl substituted with one to three groups; 

Y is CH2, CH2CH2, or aryl; and 
a phannaceutically acceptable carrier. 

120. The method of Claim 1 19, further comprising contacting the 
Hjepatitis C viras with an affective amount of at least one biologically active agent. 

121. The method of Claim 120, wherein the at least one 
b ologically active agent is provided prior to the at leat one pharmaceutical 
o >mposition, concurrently wifli the at least one pharmaceutical composition or after 
tl^e at least one pharmaceutical composition. 

122. The method of Claims 119, 120 or 121, wherein the 
ct)mpoimd is a crystalline form or a pharmaceutically acceptable salt thereof. 
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123. Tlie method of Claim 120, wherein the at least one 
biologically active agent is selected from the group consisting of interferon, a 
pegylated interferon, ribavirin, protease inhibitors, polymerase inhibitors, small 
interfering RNA compounds, anti-sense compounds, nucleotide analogs, 
nucleoside analogs, immunoglobulins, immunomodulators, hepatoprotectants, anti- 
inflammatory agents, antibiotics, antivirals, and anti-infective compounds. 

124. The method of Claim 123, wherein the at least one 
biologically active agent is a pegylated interferon. 

125. The method of Claim 124, wherein the pegylated interferon 
is a pegylated interferon-alpha and the compound is 

[(R)-5-cyano-8-mefhyH -propyl- 1 ,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl]acetic acid. 

126. The method of Claim 124, wherein the pegylated interferon 
is a pegylated interferon-alpha and the compound is 

[(R)-5-cyano-6-fluoro-8-methyH-propyl-l,3,4,9- 
tetrahydropyrano[3,4-b]indol-l-yl] acetic acid. 
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